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Ips^R?S 2 J 
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ISmn&m RNA^££ 'J yL?V*?Y\ &tV y Zix^M^tzMi^ 

[0 0 0 1 ] 

*S§Ktt, RNA?ai*£i:3-£S#'Jj**i^;j-f-KK:KI** 0 &T*9ilMFfc*v»T 
RNAf t & TRNAiJ fc*E-*-*»'fr*»**o 

[0 0 0 2] 

RNAfili, JRftRMI L v»»^o#5gm* fcffimfc-feyaRNAfcTVf-te:/* 
RNA*6fc*2*«R.NA (double-stranded RNA, &T Td s R 
NAJ t^i) tfM®&itt<om^MWT&&mRNA<VfamfrZ^&&t&t^i 
imx\ 1 9 9 8#K:i»aS:ffiv>^JKtci »)*I*Ttt1$it7to L*U ttfLAC^V) 
T(±, ft 3 0<S3fe*f£l±OftV»d s RNAMSfi^A^a 4 - 7 aD > V* 

[0 0 0 3] 

^^^MK^Ri?L»«ttT1±, RNA^F»#iiB£»)x*ifc35»^$*L, R 

> £i^2 1-2 3££*tOfev*2*ilRNA (.short interfering 
RNA L s i RNA) HL«iM-eWl&itt^^§fHRNAfi*iifi4 

[»«#»* l j: ? t -t h mm] 

[0 0 0 4] 

rna imm*%mmmw2tL&&ffix~$>2>o l*u ->a*ya*ytx*fca-e 

tt, *Sfcfz^>#5g£#fc;fIHJfl:d s RNAiJitfs iRNAIi, ll t ^ t'«9@e?ijT~R 
NAT»&£*1-<aK#LT, W&a-CttfcffcftlcaMRLfc (2 s i RNA 

<D7 0-8 0%iiRNATiM^$*K dfttt, Pjt?USKi3V>T R N A i 
fc itfrJ^tgflHff «• ff ? Wi fc* £ 4 fflfi £ t 4 o T v> £ o 
[0 0 0 5] 

ifc, ^*s i RNAfcim*afc*fco-ni, •WMf*0«||**>*Mfcff't*« 

MicRNATw^ts i RNA^m^mmvmf-r^^t^mmx 

fc&St&s i RNA^MLTLi Uili, RNATi£«D£ e>fcaffl3fc-*\ RNAfi 
[0 0 0 6] 

o s i RNAO««mtlLJjiK*v»T#K:Wjlfc4oTV>4C tfrb^ *%H#fef2ff$L 
iMM^v^t, RNAT*K*»»a i RNA©Kf0afl||tt*rajei-4C:fc*tt 

i RNAWia^ltcttSf^jBIfltt^abSitt^/fU 

[0 0 0 7] 

IME2*tt«i*K*»t4-^©ai# % *ft*f^©tt*Eai + fc*i*i.*, Tie (a) 
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«na 2 *m# c * »t * muomtf, m m%.m$ tnm* t&mmm tmmw wm & 

(b) 5 ' rT-VttL\i 9 s h y>f&ft 0 

(c) 3'*3SW7m3fe©BE5lJK:*^T, 7f->, 5 >J3 «fc 9 &ft|£ «t 

(d) tt£ft*< % ffllS#ttS:4i:$*fj:RNAT**4C$*ff4»'P*4. 
[0 0 0 8] 

Ottawa a en eE*<D#'j**u**-K. 

[0 0 0 9] 

[3] MEflllJ (c) tCj3V>T, 7**©^*,^ft< fct 3iiaja±#7f->, ^5 

ll ifcii [2] Kie«o*°v**u*f-K 0 

[0 0 10] 

[4] buIBM (d) fcfcv>T^ MWl3~2 8-e*4ii:^ftt-S [13 - 
(3 3 0V>1*tl>— ££Ett©#y ZtVt^Vo 
[0011] 

C5] wmmmmw, s&tTE (e) o^oKtt^Eflh?** c 

1] ~ [4] ©v>i**L*»— atteHOsJf'J * ^ l/^-f- Ko 

(e) i o&m&±?r ~> ttzii's h i< y^mmt zmmz^tK^o 

[0 0 12] 

[6] tfrEfcfeEw, s&cte (f) <7>mnz$t j )mmx-$>2>z.t%!$wtti-z> c 

1] - [5] 0V»-fft*— 3lfcE«0#y**l/:a-f-K o 

(f) g^^o^afe^-iB^jod*,, iwae^anoioitfif wiisjit c, g 

ra^SS^iJi: 9 0%m±<^ffi|S|tt*^rl-*Em j ^ttL*v^ 
[0 0 13] 

C 7 3 WEftjfeEyijjj*, @a^!)*@e^j#-^ 4 7 ~@e?ij#^ snosi ©v>r tu^tcE* 

[0 0 14] 

[8] ^w^^i/tfKWitsrtatts en ~ [7] ©v»r^-a 

CEIRW^y^^V^f-Ko 
[0 0 15] 

(9] tfrE2#«#y*^*f-Ko-2f©fc)&», «rE^E9iJfc«ra5S:ffi3feE?iJ<D3 
' * - ; < - > ^» * % t ^ m^SB^iJ <b ft >9 , 
t»E2-*«#'J * * l/*^ frEa5EE^Jtfflra4ffi*E9!lfcffiffifl&4 

[0 0 16] 

[1 03 ^7 tf ft l#&#y **l>*f-KT?*lK 

bu te 2 k & »t ft <o &<?> 3 ■ m t , kte 2 mmm k & w ft muom <o 5 • 

*S^Mt4;v-^m^c^#ttt4 Cl3 - [73 ov>r^-«fcE 
[0 0 17] 

[113 [ 1 3 ~ [ 1 0 3 0vvF*i#-SfcE*©#y * ^ v^-f- k* % l&il^WJ L 

[0 0 18] 
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* , §§3ES * WflJ L i 7 1 1" 4 ffi Mis? © * K #H W R N A T# & £ C $ -fr 4 - t tfX* 
[0 0 19] 

^momm^m*. jeiTo< 1 >^«b<7>^jis«o-crai-£o 

<2>RNA ; F»*^i:***3j« , ;5t^l/*f-K©a[*E9!IKtt-*ffi 

< 3 >#V * ^ l^^-f- K 

<5>s i RNAE?||«tt-yo^^A 

< 6 >s i RNAEflnRtHfS>***f 

< 7 > s i RNAiB^JISft7'o Vyl*. *tt£E?!i*!k31M« 
[0 0 2 0] 

< 1 >RNA=F*o«ttfiUMBy!|«**tt 

> RNATOOjgHk^^^iB^J^^LtBt^-e^^o RNATi^4C$-t^M 
[ 0 0 2 1 ] 

JMW-Ji, *»W©tft*2fft-ett, RNA=F*<0«»jtft?-O**E?j*»?), Tie ( 
a) (d) ©ttlOKfl6^ByiJ«tt*«Wft*« 

(b) 5'*S?)M^ mvi^FyVf*^, 

(c) 3'*J|0 7ttafe«)EWK:fiv>T, 7f-'A f-5>*J:tJ t '>9'>^*?>4*»J: 

(d) &&m*s «tt«tt«r*C**1'tRNA=F»«:Ai:S*#*»[T*«o 
[0 0 2 2 ] 

{S^J (iD N A> RN A> D N Aj3 «£ £>*R N AOtt^#4 ^flHStif a - Ki"4 

CRNA^^^C^t^tiSe^JWJ: <tf fSit^fi* 0 t&fr^ RN A 

mRNAOgfi^J^^mk Lt^fo #9§*IH#*-ett±iB (a) frfc (d)- W&H* 

EfllTfcfLtff-S RNAOE5|-C**itf'>?->A'3WJS't*o 
[0 0 2 3 ] 

ftfiO (c) tt, 3'*W^)^iJ}:7f"^ *s«fctf$5-»u*&a:&8J: 

»*tL-c3'3itSi«*?>7«afeoi6BBrtci5v»"c 7f->, f-5>, atxrvji/fl' 
frbmimz i&m* eta &£L-cv>& 0 
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[0 0 2 4] 

mm (c) k^t, ruyf-*BWj t^m^ummfi^mm^n^^t^nM 

U fttefclW&ttfcjSitfc* aseffiyilK*tt4 3'MfJJ<7)5~ 1 0&A> ff4L<i47 
i^cDB^iJfJUCTr*-^ f-S ^^J:0 f «>9*>/U3ft»<b4**J: •jgtfir* ia4fct42ffi 
JSL±*», < fc * 4 0 %El±, i «)0*L< 14 5 0%&±£* ft* 4 

Slo ? *>#4 t < tt^4 < 2: t 3 tt££il±, J: Off 4 L < t4 4 ttflfcfil±, #£04 L < 
}4 5 f&&VX±1)\ 7f=v, f-§ >fiJ:O r ">9'>A'*»f>3fl:*»J: »>a»fft* l*ifctt2 

[0 0 2 5] 

ffinj (c) ^^^■r*^ : §^^?iEt*¥^}i#^fi!iJP5}4^< > 7«ifo»iL<tt 

3«U6JBLt, 4 Off 4 L< tt4&*JBLh, #fcjSP4 L<ttbM&vx±-tfTr-y, f-SV 
4 fcl^7ym^^^llT"ltLtf £v>o 01 it If* 7f->, f-5 ^fcitf*?* 
n/3*»e>***J: l«4£t42®&±#\ 3 ' 5fci|ffl!lO 7 ^ftOiB^iJifJ' 3 ojjl 

±<£ 4 ft fcS&HLfctt-frfcflfcLTRW+Sfc, 3'*S§^f£l# 
§O^S^?>M^±IB 3 v>1* ft*T?*3 *»JH-fr U ft 7f i^IiCIS 4 T? 

tc3o^iifc»^c $io (c) k m&t &tm%ii-z>z.tw&z> Q mm, ^3#g 

4 « 30 lift ft if, sooil^i^jiiffiHo SIU (c) cov^tti 

7#i*"C»c3oja±?Htftttfttf , ;yf-Ctt*<, %B9 (c) fc«£$fcv>i:¥iJi[f$ft 

& o 

[0 0 2 6] 

ft#tJiittlj3in4o 4£, ^7-^ii'> h->>fc (G-CtK 

->7->^i:Offi«rW**i(t^ (A- (T/U) Civ>Tll2oO*tlS^8tt 
frfcfclK HK^fc»oTG-C;lC3&g^fc*tU A- (T/U) fcttfrfrOlS}***** 
£»4§|V* 0 
[0 0 2 7] 

<7)m»t4, RNATit4C$t#4MMSc ttzs J: 
«K 4 s i RNA-C{4«#tt*^C-CLia - fc^ttfetlf 

. s i RNAtf*ti-t«©ttatftliv»f*iOiK*J: 3 0 &>TX~$>2> Z ti!>mt l 
v»o 4£> «Att»©tt*fcfc*oTtt, »*L<tt2 4tt^ i 0 flF* t < (4 2 2 JTF 
-C£*o 4*:, TPl{4RNA :: F^^^:i:$^:*I51 i 9 ^i3V>T#HflJPI^ft* t<75T'{4^v> 

$f 4 t < {4 1 5 EUt, 4 15 &4 L < f4 1 8 $ <b fcjtf 4 L < tt 2 0 JBLtT?**. 
s i RNA**jft**-*«fcLT©tt*afc«\ 2 l«tl.iH s ft;fftL^c 
[0 0 2 8] 

TEKTfcj&Wt.&rt** s i RNAtli, a5gKW0 3'*S|K:*- /i-n>? 

-A-^^^aUS:^*^ m5effi^J^*om*m^±PIfc L-CI4. 04 L < t±2 8 
J: 19 #4 L< 14 2 2J0lT\ $ fcjif 4 L < 14 2 0£TF-e&*K T&fcLTWU #4L<tt 
13JSLt. 4 »>*f 4 L< (4 1 6JSL±, $ fc&4 L < tt 1 8&±"C**o »£EBI0** 
£f4 Lv>tt£ftfi 1 9T»^* 0 RNA i ®fffttt£E?!|0;|ft*tiU *-/<-^V^««r* 
* -2)^43 4 ira*4v>^fcv>rft"C«* t T 6 4 v> 0 
[0 0 2 9] 

**W©lft**ttCJ: RNATafi^CS-friE^JSrftftTttv^^s-c^af-f *^ t 
**pT f I "C $> 0 , R N A T & £ £ £ $ * * # U ^ * V * * K <3 l£ft * ffi fc"t * £ 1 £ 
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«2> o 

[0 0 3 0] 

ttz, 'flfecoifi Lv>$|t Lt, «SBW\ £M:T!B<7)Syj!j (e) @B?iJ-C&& 

(e) i omsm±^7->*^{±-> h isytmrni-zmmz^t av» 8 

[0 0 3 1 ] 

ftlll (e) Kfcv»-CHu ^g£1-ai£&@BW\ 1 0i£^U:^7-> (G) &lT>*/t 
/;liyfy> (C) LtzW,W^t &^SB?iK-&£ Cl t «SUi^ 0 1 0*M^ 

Y v > <D-^ Ofrrf&m-f Z>m&t, V 7 Xfv Y ; yy t & @B?0 t^oT 

v>&^025C££-^ J: ijJIttftjfctt, GGGGGGGGGG, CCCCCCCCCC 
<m5rt\ G£J:tFCO^IB^jT-&£GCGGCCCGCG&^fc^3:tiao 
[0 0 3 2] 

-^^ff ^ ^i:^t?^^> V7 h ^x7^^fflV>T=ffx{f =t^ 0 s i RN AW 2 

(^^XMisii^T^^-t^T,^) t:J:SRNAiM*flLt, ri£ftL£B2 
?«J iJiV riSft-L^B^itMfiU^^S^iJ^^-r^^J WBffiEfll) J (DWTjKov* 

o mLtzw.m<Do%, m\Ltzumztztez<Dm^m\\tm~/mmim*^tz>w,n 

[0 0 3 3] 

E*»ja*#ft-t* <t o ftBayy*»m-*i t k «t •? > w*tt0rtv>e?o*»sU"*"* t fc**? 

9 O^IB^iJ * Kit"*- * <£ $f£ L < ti> fl&WitfSi 1 C577?fi»3 MIT© 

mmmtf&tEt a mm * i&nt Ktwi<, $ & k & t l < « , k 5 

Xv-;H ? 4 BLTO««EyiJ*«ff ft * <& E#) £ fctt* * - t £ t v> 0 4 % 

$v»SMttEW3» , «lO«^ ; =FK#ft-*'* <t 9 fcEfll « -fcti^ i 0 

v>E?fl*«tl"*-* iff Lv> 0 

[0 0 3 4] 

dfcfct*^ TIEOM (f) KftdE^fcfcfrfc^fUf iv\, 

(f) BW^o^flt^E^JO^t,, ^6^^5^^cO'^lilOm^5i 1 (om^@B^J't , ^, Mg 
M£iB?iJ£3rtaiB?iR 9 0%£JL±Offirott**i-aE9!l**^4tt4v»o 

[0 0 3 5] 

£g| (f) Kjsv^T, «ttjtfi?f-W«)«ojtC?=FO»EWt>K, M5e@B^iJi:8 5% 
fil±©*|ilItt**-r*Eyy* r ^*i , L4v»tfcjW4L<, teiB^Jt 8 0 %£JL±Offi|B|tt 

E?d* t *4*Laf'»£fc**&tLv»o 4fc, -i-e, ^^m^E^J^^-raE^ij^i^-e© 
mib^m* kov>t, ME^jwffirattT&^v^^RE^J^^aiETt^ft-j-a * ? 

fcE?!)*lfefl-1-*£i:fc.fc »K £n®g&<D^mi)Zmnir2>ZttfX^2>tztb, Ui 
[0 0 3 6 ] 
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£Jb\ %LimW)fcm$, &&WL*7Etbtz±.f±.W><D (a) frh (c) <DMm%t<\z% 
J; 0*«&«<^tg|l±Tffi< 5 > s i RNA@e?iJ!£ft7*n*-7A, fiilT, < 

7 > s i r n a ib^ij ixit ~? n ^rn^j-r ^^m&mm^mm(om^i-o 

[0 0 3 7] 

<2>RNA« 'J **l^f- K^^»@^iJISit*-fe 

«0^:!&«?yiim:^4, ±i2««?£C£ ^t^^^^m^^ytc^v^TR 

^^.L^^h^hifiX^h i><DX$>ti\1^ #KPl;e£;}t&^ 0 
[0 0 3 8] 

RNAW^DS-S-*** 1 ;;** I/*?- Kt LTfi, itLt, s iRNA^?)2#&t 
^'J^i'Utf KIL A7lf>il*tt5RNA (short hairpin R 
NA : shRNA) $Ol#$*#y**Wf-Kfflfc#3H1-S£fcrt*T?§So 
[0 0 3 9] 

s i RNA^ s h RNAIt i.b LTRNA^ibi^^ — n|5 (-DNA iPf? £ fix V* & 
MtfV^Wf-K&^ftSo *^0J^^@B^JISft*feT'(i, _LI5 (a) *6 (d 

fc3fc£BBI*RtH-*o fllWffiLHRtt-flfcL-Oi, ±IB ( e ) £ 4 ( f ) o 
SSfl&f £#JtLTfc 4v\, (a) *»<b (d) Oftfll* i ^fcov»TI4 % 

±e*$&ib c o v> x mm L *3 0 * o 

[0 0 4 0] 

^©:tt*Eai*fc#i;ltS, ±R (a) ^6 (d) OftflOfcffcdftjfcEHIfcffirafcifi* 
Efll*&fc*o rffira4E9!IJ tl4, ^ie^iCTRNAf^S:4t?*StV^ 

v>do aiwatfe^oasi, ib^^^mm^ 4s#\ fr#£*Ls^g£*iiwi& (*^n 

-7-) T'M^1-a k, Sf * L < }± 8 0 %£JLL> J: ») L < li 9 0 %J»±, $ bKBZ L 
< fi9 5%&±-C**o frS^tLiSElloeKk LT©ffiBltt**iB1-*»^ H-Offe 

tiB LAS T, s s e a r c h i?*lff*fcfl§v»& CI t^T'i 
[0 0 4 1 ] 

±IB04 ; )f^ *fU£3*LfcE^m£T©&2£^&$*iS^ l9!tt$*i.*«lfEWO* 

v^rgfclEWlf^S^W^-f St. KW-$*i.*ilUtE?(©tt*^ &t L< 14 8 0%J£JUt, 
4 L< fi9 0%m±, tffcffi t< (4 9 5 %&JdHtmZtit:WMt-&t&Z ttf 
IfltW. 9 0tt»E?l)*Rtt-"t«#'6-C*tttf, 0£L<f41 6^ 

»m±, 4 ^ » * l < (± i 8 m*£Lt^\ m $ iifcffi»Eyj t -sfct s - 1 » £ tv^ 
jfto&n t mf £ ft* »sb^j <o 3 • *^<7)jgs 1 1* isi— t?* 4 i t im t l < N t tz, 

[0 0 4 2] 

ilHts iRNA^CIi, *-/<-^>V^»**K»t6*L* 0 »4, 2 

««s iRNA^Km, 3' Stalest & itfc, -**<0tt*T£ffi Liz 

So t-A-^V^WJi, 4S^ «*»J4 2 **#H0ifi-C 

^>*o ^— ^-^>^«pwffi3£E9!lt4, S^Wttitt*^**^ **5c©*tt«^F-fc 
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[0 0 4 3] 

9©&j£E?!li5J:a f ft£»2 s i R N A SrflME"*-*— 

W:tt-t"*"4*6-t=tt, *-^-^>^«t#ftfcs i RNAOi£g$:2: LTfi:t£g$:2 1 

^«2 3©Eai*fc*LT* JV*. 
[0 0 4 4] 

s hRNAIi, flfE2#$&i*fc:j3ttS-;fr<0Sg<&3 , 5fc38£, HUI52^IW^*^t 

s h R N A (i, flME-*©*© 5 ' i IF/ i tz ttttEte*0«© 3 ' 
-*ilO«ilT?^mtfc»fl"*:*LTV»rtAv» 0 £<DJ:?& s hRNAfi, W 
O 0 1 /4 9 8 4 4f, &*nO#ffi^oT»:tt"t4ifc35»-C§4o 
[0 0 4 5 ] 

*»W©a*E2W«f|-*ifet?tt, ±BO X ? fci*a©*tt*^*&jlr£©Eya*lfe* 

JfeEW***tTfiaH-*ifcHJ:5, aUTRrfefcs iRNAW^ftOT 

[0 0 4 6 ] 

[0 0 4 7] 

< 3 > # y * * v * f - KWf^H^ffi 
♦H^'J^^l/^f K <7>ftm#£ tt , R N A W * & £ S « **OflS v» # y * * 

i^^J75 s ±I^^0J<?5^SE^JfMt*•i*^^oT^ft$^^^ -eoEfllRfi-fcffi-y J: 9 fc#y 
3* I/**- K#<&-Jfc3*L* 0 *S&B*)#y J? * l'*^ K£W\ ±^±^C, s i RNA 
HO 2 y * * f - Kffi! fc , shRN A^W l ^ # y * ? V- * f - YWfih 

[0 0 4 8] 

EBI<&tHH-Cim*ff4 U»3Bffitt, ±E«*EyiJI8:ti-*fetov>rwKMi:ra*T»* 
&o *»W©liaftKJ:»)«aS**i*2*il#y^^U*f-Kt4RNA»=J:D#Jft 

W«*-CWM»fcDNA*£-tf*©* s i RN A ifc, ^HE^fcOffl 
ftKititt, s i RNA(±fifji • «|BWKT2/>^ h y-tt (^f*) £*-f 
BfcfctU RNAT^CHS^^I^Wt 5 •jftfjHIl©^ 

, 7>^-b>^m<7)3'*M<7)#^-(±RNAT-M$tL^Ci:^S4 Lv> 0 
[0 0 4 9] 

2*«#y * * U^f- Ktt, -^OjR^Wtta^f-oaOtEJIf^iii-*, ( a ) ^ 
6 (d) ^m^^9^I2^Jtffi[^^^*E^J03 , »{C^--/N'-^>^^^ltT 
JBJSSti, ^<7)il^\ ME&£E^JfcffiH*&*E^JfcffittWfcE^J<B3 , 5fc»£*- 
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*»K «tl>$f$L<(i2 0-2 2, #tffiL<li2 1T'&& 0 *-A-^>^g|5 

[0 0 5 0] 

i •? & £ £ >6 J T- § 4 o 
[0 0 5 1 ] 

^4»^M4S$«lffttov>Tli, BAS I C METHODS IN M 
OLECULAR B I 0 L OG Y ( 1 9 8 6) ;Sambrook^ MOLECUL 
AR CLONING : A LABORATORY MANUAL, H2)H, Co 1 d 
Spring Harbor Laboratory Press, Cold Spri 
ng Harbor, N. Y. (1 9 8 9), «If a> K^y ^ 
¥±tt (1 9 9 2) , mmittT^y Vfy *5fefT»3JK, *tfc<bil, #±tt (199 
9) #<^ipfi<j*Hit-7-i7^^4o 
[0 0 5 2 ] 

RNAT^oaJWaeT-OlMIEW+^feKrE (a) *6 (d) coM^? 1 3 

~2 8oEfli«Mfc*i*$u mwa^offiafeEyij^^i^a, tire (a 

) (d) OSW(K|lfe^^EWtffim4:**Eyil03 , *«lK*-A-/N>^aj*ia! 
»fC^jSS"tt, ffls*o«^ flrE&£E^Jifflffifc*S*E^JfcffiffittfcEfll*>3 

[0 0 5 3 ] 

si RNA*»a+* J^JkftS^^-fcPJW-acfc K»l-5.o ftjgE^O^ 
[0 0 5 4 ] 

s i RNAOl£fM4, W*#©ft«*ttfc*K#LTV»fcfc*!>, ttfrttKfrlfcQjE 
tiiWofc. L^L, *5I^©2WJ^ * K©f^«^rftKJ: "9, RNA 
T C $ 2 #8t# 'J * * V * f- K &fc VMS^-CSHS-** i t j&* £ o ±15 

#f&E0fc*#ft, ffiyiJKtl-^ffit fctt#U * * Is** Y<Ofmfi&K itLJf, RN AT 

IB-c*&o -T&fr*>, ##^4, afi^UWr, M, IfifM 

[0 0 5 5] 

< 4 >atfe?-o*s««w^ 

n x# wmMwm * mi l x^m-r & xg t , # <b *i£ # u * * 

I'tf- Kfc«W*ft^£#tr5^KgA1-*Xigfc 
[0 0 5 6 ] 

9fJgOtt*EyiJ**3ic-t*Xgt4, ±IBRNAT^M£^I5^m^#&KfiHo 0 
SU»®»UErol»)"e*4o fc3i?$*ifc;£*E?!lfc3l^v»Ts iRNAOM 

EyiJSrKtftT^1-*XStt % ±15, RNAWttCHS* 1 ; 5 ^ l/*f K©44 
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10 0 5 7] 

W«»>tLtli, In vitro. In viv oW^fiUfctiWo tlftjiS 
* o £ t J: ? k 1" £ SftJitW (fflilWItS Wift^) tt&1* U 4 tt* $ 

[0 0 5 8] 

* 6 » « tt£E?U *r*t * HH^ * 9 ~ frffc« L , Unitize?- £ a h 
(WOO 1 /3 6 6 4 6, WOO 1 /4 9 8 4 4 ) ¥<D^&i)*mf Wl&o 
[0 0 5 9] 

, «iLif, sisf^^isis^oi^, sR^mwajfi^^ajwfc-t* s i r 

NA (ifclishRNA) ^\ :«J:-)4s i RNA (JftttshRNA) £§&5J-r<i>^ 

[0 0 6 0] 

<5>s i RNAEBHMH-^n^A 
J»T, s i RNAK3rJ«W/D^9AOj|ifc^aHPi*R^* 0 
[0 0 6 1 ] 

(5 - 1 ) T'a^^AOffig 

s i RNAtKtH-itJf, SWaHSiFS">-^x>^-f *i kft < R N A WSr^r 
U^t^o s iRNA?>igft (tUt) C*ftoTI4, G $ 14 C E^WftlO (±12 
(a) ~ (d) -C^^tL-Sta) Sr#HfCRNA i &feW&\<*W.m*M& 

-■*-f-KJ:4f-iy**fToTv>a 0 *9MMFfc;&v»T rGifcJiCJ * [G/ 

CJ fc, rAtfettTJ * TA/TJ k-e-*L«rjt*E1-*#^**o TA/T ( 

u) j tit, T**i/v#mn££zmmv>Wi&T a-$y) j*e 

?0o»^u (^7 v;i/) x^^^k^^to 

[0 0 6 2] 

(5-2) si RNAmtfomf 
£ 0 *7n^?Att*it6©EM*tt*&*, a- Kfl* (CDS) Ufrfrb 2 3tt££l 

RNA{±t > t-wxtDmu^-xzt Mzmtot-rzzt-d*?%& (*ih) • 

[0 0 6 3 ] 
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[ 0 0 6 4] 

W?L»H*v»Ttt, %|C4Mlti8 i RNAttEyytSillltt^itfc^flo 
Tv>& (DK2D9) o *7°D^9AT-(i, *OiUllfca*LfcEy!l0*«:aM!J:}fcL;fco 
»2Eltt % RNAiM^ts i RNAWgB^ijO^IIJtt (s i RNAOG/CSBfl-Ojil 
10) ift8"C*4o *2Hi:*v>T, 2 lM^ft O2$(0 RNAig^ -f-ti-T 
*L 3 ' fl I 2 * - A- ^ > ^ * #o X o \Z 5 ' m <D 1 9 t' ) L * ^ L 

Tv>4J:^4s i RNAT*, LTV>& 1 9ifc|feo-5 ^3-7*4 >^H<aE?!] 

1) 3 , »tJ ? A/U-C&&£ t % 2) 5' *3BtJ*G/C 3) 3'M<D7 

[0 0 6 5] 

(5-3) yn^yA^lf 
*yn^?Ali3oO«^^iltSftTV>4, t4b^, (5-3-1) khtv^ 
^t«SOE^J (SfB2«3nj) (5-3-2) G/CE3H>&fllfc 

*-2v»TE?!lfcX3 7«:oit*»fl\ (5-3-3) fc§8&Ofifc^*$SMK: L&v>.fc 3 

[0 0 6 6] 

( 5 - 3 - 1 ) #aEai 

m<D&mm 7 r 4 * (filel, f i l e2, f i l e3, . . . ) £f5c<&&^ 
, i7r ^Hc^at'tB^I-* 2 3**©E^I*"t'<TJ!,v^l-o 
[0 0 6 7] 

f i l elkUt Y<DMfcl-FB P 1 (NM_0 00507:Homo sapie 
ns fructose — 1, 6 — bisphosphatase 1), f i 1 e 2 t 
LT^T^itfK^F b p 1 (NM_0 1 9 3 9 5 : Mu s musculus fru 
ctose bisphosphatase 1) <DRMZ '/n 7v A \z X13 Ltz 0 

w#oe?ij (i3i) *»e»w#u*a«:2 3X*©Eya (ufbpi^^^f 

bp lC*a4EW) t5 s 1 5fijt,Wi$*i£ (ft 4 S3) o 
[0 0 6 8] 

(5-3-2) E9Ut-^3 7*o»t*«U5- 
KriKOG/CE*O^S!l^jg#LfcEy!lO*«:a^-r*fe*K, 2 3 S^OlB^JKtt L 

[0 0 6 9] 

(*ft) 

2 3i*OEyiJt*tLr, J0lTbj:^|C^3 7«:tj'»t*. 
^37 1 :*I*?)2 15:*1#A/U*. [no = 0, yes = l] 
^372 : ftHri><b 3X*i*»G/C^ 8 [no = 0, yes=l] 
^373 : SfeSRfrfc 1 5X^Bfrb 2 1 jt^i*W7X4=©^ *>> A/U<B#o [0 

-7] 

E^37 I * 3 7 1 ~ 3 tf)if»o /:/iW3lT<0^li0tt^o 

[0 0 7 0] 
(tt*«) 

k b FBP l iv^F b p 1 tc#a*E^fc*37*fj-LfcH"C**o 
7F"fE8ltf>&£H\ 7,371, 7372, 7373, ^7 3 7^1IiC|E«$tlTV^ 0 
[0 0 7 1 ] 

(5-3-3) *HfS©fc^*||»fcL*v»J:$?-i?**3ffl^ 
ISfttTts i RNA#, WWae^fcttteHffoae^-tiJtLraffiLftv^J:^, <2rH3 
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f£@£?ijrt ? 2 3*t&£$l^C: t£#ftLT, Word Size < t h c\ t 

[0 0 7 2] 

B L A S T<7)^, E v a 1 u e 1 0 . 0 J^TO ty^H, ^^jtf^WO 
£T<7?£y Mcov^T, E v a 1 u e co$gfc<9|£ft]£;fc£& (J£JIT\ :^i^**ny" 
- • 7,-3TtW&) o t&=b*>, *^Dy- .^37 (X) (i, Ti55£K J: *)i£tbhKZ> 

o 

[0 0 7 3] 
IIU] 

X = X^r 

all hits ML 

10 0 7 4] 

.£ : E value#|v^7Mit\ qu e r y(D2 3^i:*tDy-^< 
[0 0 7 5] 

(tmm) 

T^TK-f (ffJ6|2k %1 m) o ^6dl^ti, t b FBP 1 t V77.F b p 1 K&M 

&iE?iJ TcaccctgacccgcttcgtcatggJ ^BLAST Lfc^rfl;^ 

■=EDv- • 9X\ fcy YWptj:^mxibZ> 0 ClOiS^jOs i RNAfi, itil<D 

£fi&@e^J [gccttctgagaaggatgctctgcj tBLAST 
^7F^tLTV^ 0 H b^#-l/^J-e, **OS?- • ^37ttl 7 0. 8t^^o 

s i RNAi: LTit$&v* 0 

[0 0 7 6] 

JWi:i4,±SO (5-3-1) , (5-3-2), (5-3-3) OS|5^{±-#tL 
t|IUU<, f&3llK^L£l^£v*70lS?iJ£Aft1-<i>£> » 8 11?) <fc ? &ffi 
-ftnW&bti&o ££T% ^8 HH^tSB^J<7)^(-(±, ^371, 7372, 7373 
, t^37 £J:l>\ *tDy- • 7 37^ 1 0|&t7t{t^llI^ie«$nTV^ o &j3 
, ^SB#F^feHO^i6, ^7 3 7^0^)ie^J{i^^nv- • 7, 3 7 £ftH: L&v> £ ? £ 
LtU^o :<08f^^ s i RNAtLT T3 6 caccctgacccgctt 
c g t c a t ggj <DUfr*$Lk\X iV»ii:#W^ 0 ifc, (5-3-1), (5-3 

-2) , (5-3-3) oufrvdiii^<7)mt*m<kxmmt2>zti>x£2>o 

[0 0 7 7] 

(5-4) nmvnn 

^t-s i RNAOlSft*i3«l^o7to -e^^, &7t!Hcov>T, k: 
fcBBfllT, ^o^sfr&s i RNA<7)@S?imiiJtt^liJ*^^:L, M^MfcT-fclllft i: 
L^^i^is i RNAtfmfX^tzo 
[0 0 7 8] 

bti& 0 JWn y -7A^v\ Mfi^gfc^ilft^ fctitfe I F2C 1 te I 
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F2 C 2 Z\5im^m&)t1rZ> s i RNASrKfM--5Cli:feprt6t?*lJ N #7"n Atf*ll 
(0 0 7 9) 

4*, s i RNA@^iJfSIt7°n^7A^^ft^^M<7)«ora(i> TfS< 7 > s i 
R N A Eflltttt Zn^yA fc£*r*- 4 &££ft«9£tl«Ofl| CffiMH jj*1- 0 
[0 0 8 0] 

< 6 > s i RNA@5^J^fttfv^^*7 , ^v^r A 

**W©s i RNAge^iJlSlttf->'^^^-r*;l/->^xA{±, s i R N A@B^IJlStf7'D ?y 

A*ai-r«n*Jt»i, yyif-^^-^, ESTf-^^-^, ji^«&»7'-^^ 

l^avai 1 ab 1 e JtlCtt- s i RNA^«Mtt4i:v>r^T 

ATNfcSo a v a i 1 a b 1 ettlRfctt, If $WlJfflTO&MT»&£ C t 4rV^ 0 
[0 0 8 1 ] 

(1) $VAfflf#j&*a v a i 1 a b 1 e ^**0RFO#5e**Hlift ^(:ov>tl±, ES 
TfiMSL 0**»cx^y>«je«5ttK:WLT«i#»4s i R N A#lfS£fl&tB U *7*5-f 
•»^AiJ7>h*flL^s i RNAE^J**<DffHM&**£5S1-*« 

[0 0 8 2] 

(2) ite^-EBU ftfi?* 4 Ott, ae^-E^JifcttjtfeMtASIfe, 3& 

i RNAil«tBL, s i RNAE?yi*©ff0i»****+«o 
[0 0 8 3] 

(3) yyAlfffi^a v a i 1 a b 1 e t^^^OC^TIi, M^it^ST-M*^ 

3ft J fb*«H»fl& KHfc * tL/t, yy AEflhFa vailable & 2 «&±?>£M<7>jtfc 
?-E?!U tfflv^MWis i RNAGSflifcjfltBU s i RNAE^fc-e-OlMitt*** 

[0 0 8 4] 
[0 0 8 5] 

< 7 > s i RNA@fi^J^ff7°n^9A*^f-r^m^ie^!lMS^*^ 

J^T". ±iBLfcs i RNASS?iJ^ft7 p n^7A*||tf1-'5»^S-e^^, **lj5C**4 
&&E7!l&3gtiL «»Ey8*ia^rft«:3>ea-^|c|tffS**^ti^9A, E&Mift 
, .a*E^»a^^rAO|tlt^lB*iaffit*^v»T»«llcK5l!1-4o 

[0 0 8 6] 
[0 0 8 7] 

*«»tt*E5lH»**ft«1-* o 
[0 0 8 8] 

i^-r% 7°s- iciv»r, ja*EWflWiio«waie^-o3- k««, ££«±. 
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^ia^ittfto^E^wiRwiittjaeiPon-Kiitti, tfctt, te9«u*KWi&t 

[0 0 8 9] 

Zh\z, ^f-^S-lC^T, *-^<-^^^^«ffi**tr*BflHa[*E5!fll*l*^JS 

-^^>^*Btt**i»##ft^$^fc«fl^E^Jff«*^LTt ±v». *fcfct>, 
**EWW*fc*-^-^^^«ffi#*M*fc**SKH«#»tTt iv» 0 utLCi^ 

<b as&Eyij i * - > t raw *tf v\ Kin- ^-c i & 

[0 0 9 0] 

ft£, ±56©^ ftj6*fc*»a©±Rtt N ^--^-^>^ffi«-#i4v^^-tt, 
L<fi28&7\ i L<li2 2JttT, $ 6 L < Ji 2 0 J»TT* ») „ 
>^^«ffi*#tr**MU jJ*L<«3 2JftT\ <t Oft* t < li 2 6 JJIT, L 
<l±2 4£lT"C**o ifc, ^ajSfcfclfcSftWTRtt, * -A-^ >7U&*$t ftv> 
»4L<ttl 3J£LL, ±0»*L<lil 6m±> $<btjff L<ttl 8tt±T** 
19, *-A-^^^attS:^tr»^»±, jffi t< tt 1 7JBLt, =t <9 SF t L < li 2 0 

E?!l*:»*J:<aW+4£i:#-Cg&o 
[0 0 9 1 ] 

U *\ *^-C4:v»t*Ktt T0J Sr«3&Kf*t LTtttfjLTfc J:v» 0 
[0 0 9 2] 

ov>t% xt y -fs - l »:-cftJS$*ifeW»tt*EWfll»o S'lmnVUttfrr-v 

S'^Il^T-^ ifcMu yfy^T^^^ICIi |~1J -tiX* 
^ifcfcli T0J *iR|jfe»*tL"rffl*LT*J:^o 
[0 0 9 3] 

o v»t, X r y 7 S - 1 izxim £ ii^ffi^aifeE^iatt«} 3 ' »<7) 7 6 & -5 
tt*EyiJflt8to*, 7f->, ^7-»^^^J: oatffta ias 

fi2«JJl±©ffig|#'Jy^35:ffi3&E3?!Hf»t?**^^«: i RI^"r* Uf^S-4) 0 
4 i5 , Zfttfy K tt % 09 £ If. tt flttSEftN* ft© 3 1 7 ffig* f> ft & ft£E$Iflt# 
K#**L4, 7T->, ££t^ * y *s )Vfr *)M\£tLZ> lttf tz\±2 

a£l±0**©a**l3eft*fc LT£H£LTk £v>„ Xry7S-4fc:mt&¥!);etf>;£Ji!l 
tt, ^f^S-lC Tftofc $ ^^SK^m^E^JIf f&O 3 ' $*3&ttOtt&E£lflltt**7 
&£X>\ V7i/frfrb%Z>&Z f)atf*L4 iatfctt2aJBl±<0:atffc& f 

3'*»^e> 7^o|g|ii*i^^sejiJfflW7 7 , ->, ^itf, ^y;vH 

ft*p«k oatf*i* ia*feii2aja±otta**u yf-4tt»E?oa#T**ifc*asi 

[0 0 9 4] 



#11 2 0 0 4 - 2 3 2 8 1 1 



^-v: 14/ 



T8lw|8fa*ygE^J&$;frifc£lEiE£iiTv*£ ["Uyf-fcEfllJ T?*«J, ^fcftfctt, ft 
£ (4\ x r 7 7* S - 1 izxftm $ ftfc»5ftttHiE?iJfl|«M* 1 9 SSl^^ e, & g 

TOMsie?ijif go 7 tttt^ <b ^ h >&mmm m\ 7f->, ^ ? > % # «t v , 77 

±> «t 0 if i L < (4 4 fflfcJGU, iftfcflP t L < t4 5 **Ja±^i ii*ttif|B5IHt*T* * 

o 

[0 0 9 5] 
[0 0 9 6 ] 

ov^-C, fcitf, 7 7*S - 4 KTWeS tifcjft 

fcRNAT**£C$**SI£E0J«#*»K1-.& Uf^S-5) 0 
[0 0 9 7] 

JMM&fctt, «x.tf x ^ r 7 7* S - 2 C t 3 ' «<7)i» f - ifcli 
, ^r>K^ ^JSSft, ^7'y7S-3i:t5'*MB^7->, ifctt, 
■^h fcWeSit, ^o, *x 7 7°S - 4 KTSB#&&E7!ltif $R<S> 3 ' »co 7 

ttH^^ftSffilfeEyOflia^x 7f->, ^yW^Jfi D»* 

ft* 1 ft* 14 2 «Ja±ottat5&« 'J 7 f- fc&HE^Jtit »*C* * $ ftfcSB^&HE^J 

T77 P S-3, 454tf, *T7 7°S-4KTm7J£ftSM©ft£f?aiU ^^W-fit^ 
&^X, Zt 7 7*S - 1 KTffcft* Jtfc«#!i*E?!)til fR#<b&£E?!Hft «*S#LT 

[0 0 9 8] 

RNATiCti^s i RNAOEfllfc&spJ: <, tBCMt^C H ? tl5o 
[0 0 9 9] 

1st* KOWH-STttH-fttiit^TSio 

[0 10 0] 

±^t-^-^>^TOO^^f4 > ±i£(D< 2 >RNA=Fmi:?*4# 

, 2 

[0 10 1] 

t x 7 7° s - 5 cthr$ ttfcajgEjufli &t m-$tzim$k<D&m&mmmz 

, flUO«3feEyiJfflf* (0UtfNCB I OR efSeq (Reference Seque 

nee project) fc£<&£to7*-*^-*^&gi$ftTV»;&j£2&E^JiWi0 

, WiifBLAST, F A S T A> s s e a r c h^t^I^^^ny-tSfffi^l 

v>r|**u lfc**ft^w--4fctt*«iott*Eyilfll*Kat^r % m^ee^JW^w 

[0 10 2] 

&mmm\nn*, ^^Mm^mrn ($)xj£ncb ior e f s e a^t^mr-^^ 

-AX&mZtlX^Z&mmim®.) #!)xf4BLAS1\ FASTA, s s e a r 
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AST, FASTAii^ssearch^li, TE valuej) CloVt, 

[0 10 3] 
[0 10 4] 

**&C$*4:v»ft3gSl?!Hll«tcaif^-CRNAO'6'**ffAlf, B# 

[0 10 5] 

[•>^fA||] 

[0 10 6] 

0 Ot, @B^J1f^«^f^H|5t'i»^|57 , -^^-X^*^Ov--^^ 
©Wn^7A^^ftf^||!y^fA 2 0 0fc«\ *y b7-y"3 0 OSr^LTil 

[0 10 7] 

& 1 3 Hfc*V>T, * y b 7-* 3 0 0 li, £IE^jSiHt 1 0 0 t WsXTA 2 
[0 10 8] 

#1 ^«'>^fA 2 0 0li, *y b7-* 3 0 O^Lt, ^BE^iJ^ 

SMI 0 0 fJffl^tWLTEyiJiffll^flljtfil^icM-r^^T'- 

[0 10 9] 

OO^SIIi, Wly^TA 2 0 OOa- F7x7Mtf ©CP IK f-fy^gfi, ^ 
^ViSfi. A7J£lfi, tti*M, aflltll»HMJtiJJ:tf*fLe>*«|«i1-*^n^9A*K 

[0 110] 

* 1 3 HK£v*T&£Eft&I£11 1 0 0 tt, ttSG&IAaSElE 10 0©i: 

#«r«as»K«mpt-*cpu*oiw»»i 0 2, a«ia*#£^3*i**-?e0&ii 
*isft 1 1 4.c»«$*L*Am*«ii»>f v*-7x-*ian o 8, ^«t^, ^f-^ 
*<^a'BK*^L-ca'(ii'ri6^sa§*LTv>4 0 £<bn, iotiTOisnooii 

, ^-^^oafeiltt*J:O f $fflft^«7)^«tjtJ±#l&j||©®'g|5li|ft*^Lr, *yh7- 
* 3 0 0 KaOTfllK»«$*iTv*S 0 
[0 111] 

fBftSBi 0 6 Kte$$ti£&S07~-*^-**r-7 , ;i/ (WWaWttafGJd 7 r >r 
^10 6 a-WE^7;r-y3^f-M-X 1 0 6 h) li, ©tet^ 7 
COT, h U-^gT^ MIICffi^S#pyn77A^f-7J^7 7'fH7' 
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[0 112] 

i ft<b tew i o 6 o&mfcmmv) *> % , isw jshetij 77Uio6aii r 

NAW<^ift^-?©llil^ ft 
1 4HHi, ^Mfe^iSS@e^lj7 7^;H 0 6 aKm$iVZ>ft®<D-M&mt®-?$>2> 

o 

[0 113] 

*ttftft?&£E8l7 7 ^106a Ktttt$tL«flHftli* $ l 4 iCfti ^; r 
NAT*<0*Wjft^©tt*E^Ji»«t-tiEt«SU1-i**E?!l»Sllfl|« fti 
4HK7) TNM_0 0 0 5 0 7 J ) i, tt£E?!lffitt ftl 4 BO TATGGCT 

GA • • • AGTGAJ ) **Z£Hi^l7TflMt$*lTV>* 0 
[0114] 

4 £, Ufr&mm 7r^H0 6bli, R N ATPOff tift^®:ift£E2fyffitt07 
£o ftl 5Bli, «*itt*E9l7r-f^l 0 6 b K1ftttSa*fl|«0-W*^tHT?** 
[0 115] 

»#tt*Kfll7 7^i06b CttifA3*i£1fftttiU ft i 5 Btc^-r i -5 fc, 
E9!H»**-*»c»ait*»»tt«EyiJ«B(Hf« (ixlf, I15IO TNM_0 0 0 5 

0 7 I 3 6J ) S^ttftE^ifllff ftl Tc a c c c t • • • t c a 

(flxtf, ftl 5 0© r#*J ) £*ffiZfcHigttl7T«jfc$tiTV»S 0 
[0 116] 

£ H£tt*7 7^106cli, ft*** 3 ' ^MmmU 10 2b, 5 • 

0 2 c, fcJ:rj>\ ftS&Btffc^ffij&B&l 0 2 dfcT*J£$*lfctt**;fMA-t* 
5^^^T^^, 0 ftl 6iHi, fll^lt^7 7^;H 0 6 c fctejffl$*isfif#to~ffi|* 
3^"BTfc& 0 

[0 117] 

«56tt*7 t w ;n 0 6 c KttJA3*lftfl|tttt % $ l 6 HIK^t i 9 fc, $#&&E?!l 
(ftlxjf, 9 1 6 m<D TNM_0 00507:36J) fc, 3 '*^SflJ^ 

1 0 2 btiT49|^$ii^«r*-c*a3 , *»ttl6*!l^i&* (fll;if£, ftl 61© TU ) 
fc> 10 2c fcTW£3*lfctt*T?** 5 '»^S#lJ^|t^ (fljjttf 

, #i6gio nj) #£*tts-#«5&B 1 o 2 dCTfljgsftfcttfc-easfcjga 

|16i© T4J ) fc, 3'*3«MfeWSB»10 2b, 5'*« 
0 2 c, £«ttf\ o 2 dfcTWeS*lfctt***frL 

(fllxtf, ft 1 6 M<D r 4 J ) fc*ffiSCHa[#ltT«jft$it 

[0 118] 

ft^*168K^t:, 3'^«^n^^^or5'^»WN&j|»«», 3'* 
*ttS*0£ttl 0 2 b, 0 2 c*)*tL*tUZX r^-trj tflJgStl 

r u *&£u rnr*&v>j t«3fe$*Lfc*fr roj *»jeLfc*&©-«T* 

*o ftl 6Btci$v»-r, »5KUIE^ItMRo3'Mo 

itf^3j^T<7)Mij, roj ^uuk 

[0119] 

Sfc, &£EHl7 7>f*l 0 6 dfi, *tta^fc£*ttfcRNAT**ifei:3**« 
^M^1ff«T««%«E^fl|*«^1-«%jgE^«ii¥a-C2b«. mi 7B«i, a 
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iEWM7r<<)\>\ 0 6 dizmZtL2>ffi®<D-mZ7jit®X-$>Z> 0 
[0 12 0] . 

^Ulsic ^1 70(7) r NM_0 00507I36J) Sttfi^rKfi* 

»NA^cmi»«9iiiiTi»ttBiiHi ST^oK r 

i 0 1 2 1 J 

° 5 ? 'f > ^ y J ~ * y b L T 7 * * * * *«*>*M*BBI«*7'- * -t- * -c* 
[0 12 2] 

JESUIT** 5 !* 1 0 6 eK »***-*flHltt, fti SHC***}*:, #BBi^ij 
[0123] 

[0 12 4] 

nfjf; ?ff , ^ J NM - 0 1 5 8 2 0- 1 IJ*J:OTref I NM 0 

m^Ll^ltl »i ro. 5 2 J ) 

[0 12 5] 

(rti«f5£SJ T i^^ 6 gf ^ 1 0 2 hKti 

Jf T **o £2 0Hfi, «7 r >f JH 0 6 g »»^U^-i^tiT- 

O o 

[0 12 6] 

rtftaflffi* £2 OHO TNM_0 0 0 5 0 7 : 3 6 J *J:tr TNM_0 0 0 5 0 

J>V^ 4 i-| ^; r **^*««*»«10 2mK-Cj|[B**LfcJMl (flfitf, £2 OH 

J *^E^^ 

O o 

[0 12 7] 

r£i*;'r~f^~* 106h ^ ^^*nti4U7*«ti, 



M 2004-23281 1 



^-v: is/ 



[0 12 8] 

mzmmftm-mmm mum^mu^mi^^ 7*±y*, a > (a c c e s 

s i o n) (flxtf, »3HO*±»H|BttO TNM_0 0 0 5 0 7 J TFB 

P1J ) ) £ffti£fr?lcH-t«ffi*tt&ffiffi («x.tf«3BO«±«CIB*© l"Hom 
o sapiens f r u c t o s e - 1 , 6 - b i s p h o s p h a t a s e ll 

[0 12 9] 

4fc, £l 3BC*^t, MIW^^^-7x-^i 0 4(i, &»E?iJM£m 1 

oou>7h7-^3oo (^7tfi;v-^^cDii^g) tcom^mzmmrmfii 

0 afcw«K>*-7x-*»i 04^ i«tifiii^^Ltf-^ 

[0 13 0] 

ifc, mi 3BUc*wc, AffiftfflfH ^-7x-7«l 0 8U\ A^J^ttl 1 2^ 

*£tr) ©flj, ^bf-^tMv^ifc^-eia (fcfc, j3\,>Tfiffi#i£M 1 1 4 £ 

L-CE**«*frd**«) o ifc, A^^Ml 1 2i:LTfi. K 

[0 13 1] 

Sfc, »1 3HfCUv>T, Mttffil 02li, OS (Operating System 
»0«i^9o W«P«ft 1 0 2(i, «MBtK4ftf^ ffi^timiftffil 0 2 a, 3 

'*nm&mm 102b, 5 102c, <w^m^m\^m 102a 

ft£E?i*&«i 0 2 e , *-^-^yymmDmi 0 2 f % n-mraEBitt*** 

1 0 2 g> fcitf, MHffjt^FafadffFfliff 1 0 2 h **x.T*jft3tLTv>* 0 
[0132] ■ 

-o?*,, to&mmEsmimi 0 2 a *±, RNAT#©*tta^©«E3w»* 

TO LT\ ^EW1»«©^***fctt*»<0E^«ttT**««^E3FiJ«#*f^jS-*- 
*«*tt*E3f|^«#S-C*«o --T% tt&lftSEHffrfflV 1 0 2 al±, %2 
t i 9 K, tt*ff£tt£E?llffr&tt 1 0 2 i , #att*E?llffrftffi 1 0 2 j % iflf, * 
-^-^>^«tt**ftifEyjftjS«l 0 2 k*§&t^-c«jS5ixs 0 
[0133] 

$2 lHli, *»W**a^S*L**'>^f-AO«a*IIEWftJfi«l 0 2 aOlJSC- 
[0 13 4] 

£2 ffWlJgttttE^Mi o 2 i ti % ffiifeEyiJfllilolRWjtfe^o 

«*ftJS1-*««»5glS*EW^*¥a-C** 0 
[0 13 5] 

*a&3kE?iJffofcSB 1 0 2 j ti. £fcS£»fc£*t*ll&<D:££E^jra&ora 

■C*ai"4, ^*S»fe««©«fl«E^«*«rftJ«1-**a^EyiJftlft¥«-e* 
-So 

[0 13 6] 
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L U J. o ( J 

1 3 121 19 * I i o 2 b \u wfr&mmmm 3 

[0 13 8] 

. 4 tZs 5 ' 102cli, «S^E?(ffi«?) 5 '*«^^«^7- > 

[0 13 9] 

[0 14 0] 

4fc, a^W*! 0 2 e it 3 10 2b, StSfilfl^ 1 

[0 14 1] 

* f i o 2 f *teE*m«®*& < t i>-*<D*i%iz 

[0142] 
[ 0 1 4 3 J 

[0 14 4] 
[0 14 5] 

[0146] 
[0147] 

[0 14 8] ° 

aTK»2 31k £2 4B*#ML?M(cft9§'*-*. 

[0 14 9] 
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[0 15 0] 

7 4 ;H 0 6 b om^<7)IB'It^HM1-^» Uf7/SA-1) 0 
[0151] 

vmf&ui 0 2 i commzz «k &«E^m^»;i{E^<7)D- $^ ( ±, 
fr&mmmmzmftimmii7 7 j ;n 0 e b ^^teiiii^^ lt 4 v» 0 

[0152] 

*xy7'SA-lK£v>T, ^^M^JM^l 0 2 af4, *iIi£*E?!J<M 
SI51 0 2 j Ij, tfi^f afcS^ifcfeBBfllflf (f!)x.(f, kfoi 

^E3Wf «#J& U ^^^7tg|5^ft@B^iJ-|f^^^^@B^ij7 T ^;n 0 6 b<D 

mfcv>&mMm^$iLxi> «tw 0 i^c£MK£*t&®mi-&i»gfro:£^E?yffi 

[0 15 3] 

ifc, ^x77°sa- 1 k£v>t, i»fi-ia*Beyij^« 1 0 2 a a, hm£*i^e?ij 

flMfc«l 0 2 i , 43 4tf\ ^jliS^E^Ml 0 2 j W&SKJ: »K J*«r*£i»fcfi* 

fc, **£*fc*a«©#iia«0^EW«««sjSU ffr£3*L7t&$MS£E3njfflf » 
*«#tt*E?!J7 r^;H06b 0j?f£oE1ittttt::tttt LT 6 <£ v* 0 (Wj 

[0 15 4] 

^f^SA-lC^t, «jMft£E?IJffcAtt 1 0 2al±, *- 
*tt*#«U6E?Jft«* 1 0 2 kO&JIHJ: *k *-/i-»y?toilLt:l£trm&MXSffl 
mm*ftJ&Lxi> 4v> 0 *#WK:tt, flxtf, tf^SEftlffrAffil 02aii, 
^>^«fi:^ttafeE9lft&«l 0 2 kO«fcaKJ: »K ^-^-^^^aJffi^itLTv^ 

[0 15 5] 

L<tt2 8&T\ 4 Offt L<t42 3 L < 14 2 0 »K /<- 

^^SBtefc^tr*^*, «F4L<tt3 2J»T, 4 Ijffi L < {4 2 6 &.T. ZhKUtL 
< (42 4£IT-C** 0 J ?#5e#>*:&&$c?>TRS(4, t-/<-^>irJMir^4»v> 

»^tt, 02 L < (4 1 3 JR±, i 13 0 * L < fi 1 6 JBl±, $ e> fc&i L < (4 1 8 £l±t?* 
r> % ^--^'-/N>^fii?-^t f ^(4. ffiL<lii7fl±, 4 LU42 0J»±, 

$ Steffi L<f42 2Ja±t?*4 0 *LT, *iff*Lv^*3gi6^aafft«i, 

[0 15 6] 

ov»T, ttgE^I&agS 1 0 0 {4, 3 '*j|tt£*l£fig 10 2b ©Ilia $ , *x 
7 7-SA- nrT^$^/i|f|S^»E^J1f^3 , *lS<7)m^7T'^>-, f^, J 
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fctt, ^y^SW^U «£Lfctt**flj&Hf*7 7>f>l>l 0 6c« 

OOlt 3 ' »il^lJ^ 10 2b W&gfc X > ^f»;7*SA-lC rffrfc $ tifcffi 
^^S^iJ1fil(73 3*»Oll^7T-> N ifctt, * b% Kit 

rij TOJ * J M36iBr*7r-f*l 0 6 c©M3goE««*»:ft 

[0 15 7] 

ov>t\ tti^E^J^mft lOOii, 5 '£*tfc£W£«|S 10 2c i I? , Xf 

7 7° s a — i $ *ifc»#&&Eyijflf 5 ■ *ao«i6?j*^7 - y , * £ at, v 

o *#»fc(± % tt&tf, ftSETOftkMit 1 OOtt, 
5 ' l&flt 1 0 2 c K «fc 0 % Xf»; 7°S A- 1 l,Z xftfc $ ti£S^«@S 
?iJ1f^5'»<9&*^7-^ ifcli, *>h fcfcfcii FlJ $\ 
ftv»fc*Ctt r 0 J *Wfett*7 7>f;n 0 6 c O^ofB'IfJIitdMLr^ iv^ 0 
[0158] 

ov>T% »iJMU 0 011, #^1^#^IJ^1 0 2 d^I(:i>), *x 
7 7° S A — 1 CTM $ ftfcffi#m££ftHffttO 3 ' 7 jftg* & 4 Sffi*E^Jffi« 

ttlfe*"J yf-&^E*Jtil*^fcS^S***0£U ffl£Lfc*&*&*iJ£*ir*7 7 4 * l 
0 6 cO0f5EOiB1t®«t»tt-r* U77-/SA-4) o tffltli, m*@e 
8l«L3g1tl 0 0(±, «F36tt***flSfe« 1 0 2 dOHCJ: 5, Xf 97 SA- 1 KX 

*«5&B*7 7 W ;v l 0 6 c OjftgOEMttKfeffi LT & X v»„ J*r 7 7*S A- 4 fc* 
tt^»*l(^<7)milJf±, * 7*S A- 1 JCT^$*LfcSU^3feBE5!Hf«[0 3 '*»ia#© 
*a*E^fff«* , 77*-^, ^5 7, fcitf, * 9 ijStffia i 
2tt£l±0«at**y y^&l«tEy!lfll*-C*4Cfc*SgLT*0, *#Kj£fc^*fT7 
tT 3 '^SB^fc 7m3IOffiHl*l0^3gE?!Hf#5& s 77*->, f-S >, & J: 
tf\ 7 7 i 13 Stfti* 1 «i fcfc 2 #m±<O^S>5 s U y f-*«3feE?!lflia 

[0 15 9] 

ii-C% ^fyysA-4i:^T, ru yf-*tt*E?UflM(U ±1<o<i>rn 
AT#<0£W:£2IE^J|fcm;&&£E&$*LTv»* rUyf-fcEBIJ 
fll x. MT, ^7»;ySA-li:rM^ Kfc»***E9!H»*# 1 9 ift&gg* e> 4 £ 

, gm&M&s&mm&o 3 ■ 7 ss* & & * ssEftiflttt^ 7 r- 9- s > 

, * J: 0\ 7 7 v';i^> & 4 £ p J: 19 MtftiZ \ m$tz\$2 a£l±offigg^4 < 0f 

E8lflMn?**o 
[0 16 0] 

tfc, 7NX7 7°SA-2^ib7 > x7 7 0 SA-4Hi5^i:, ^-A-y^^fi^t^ 
frtt3feEfllfll#*«£1- * ±§£\ ffi^ft£E^I1t«0 * - a - ^ > * tz w&m 

a * sue***, t LTfij^t-&o 

[0 16 1] 

&mmtmmt iooit 1 0 2 e io, ^7^ 

SA-2, ^7?ySA-3, i5it>% ^7?7S A-4JCTipJ^$^M*^*oVT 
, *tv 7°S A— 1 KTf^A^iLfcllJfl^Eyifliai^eaiftiatte^KiHFl^ttKRNAT 
**^C$**3R3gE?St»*S:a«U «3feEyiJ 7 7 >f ^/ 1 0 6 d 03fj£©E«««t:«- 
Ift-t* U777SA-5) o 
[0 16 2] 

*#ttfcii, ^3feE?o^a^s 1 0 on, m^@e?ijiira 10 2 e ojsicj: 
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19, Xf^SA-2i:t3'»I1^7f->, ifctt, fr/K*W 

fcflSSft, fro, Xr7 7*SA-4^rB^ll«^Jiff|0 3'»c75 7 il*^'b^^ 
(± 2 *ja±Ott*#'J -y f-fc*tt*E#lfl!*-e** fcfl£S;lifc«MHS*E*Jfll**:*£E 

*#wntt % m<£, JiieE^iM i o ot±, MfcmmiRUi o 2 ewina •? 

, Xx77°SA-2, 7,r77°SA-3, fcitf, *T77"SA-4 ttffiTJ £ tL& M 

»*&ai£E^fll**»KLT fe «t v> 0 
[0 16 3] 

iif, MPI^Ittl 0 Oli, *-A-^>^5ttMl 0 2 f o&SfcJ: «j 
, Xx7 7°SA-5^TjiK^^*lS@£«^^^ ; 5:< t fc-*0*Sgt 

^»tt*#jp l-c, %imn 7?^no6d wwjg©eii«*ftK»iifl l-c t ± v> 0 

tim®mmmw. \ 0 ot±, ^--n-^^^«#wi 0 2 fo»i 

KiD, a€EJ97r>f ^1 0 6 doft£Efl*#©£KKit$ftTv»;&^E^Jfll«* 
, ^-*o*at*-n-/>>^»ffi##jn$fLfcaj£E^J1ff»»:#§!ft^T<) 

[0 16 4] 

±JSO*-^-^>^Wfi[©tt*ac»i, ±&<9< 2 >RNATO££C£-£<5>*° 
V%9 U*T K©*»Ey>IKtf-*^KEa$*t"rv»*ttaiakT** , fllxJ* 

[0 16 5] 

4 fc, &*E?msM 10 011, mHHfl*tt*E?!Hft*« 1 0 2 g (D^MK i t) ,7, 
r y 7* S A — 5 CTjiK$*Lfca36E?!Ifll»k fct±S«Wtt*EWfll«*, 
^IB^'IffR (0Jx.tfNCB I fiOR e f S e q ^ h'W&Mf -^^-^^ii^fltv^^ 
&E?!Hll«0 WitlfBLAST, FASTA, s s e a r c h^if^O^n 

y-WS^i^ttiL, iiSW'fl^mi 0 2 hKTfrfrtLa&ISM&afc 
^BWiffi&SKJ: «WfSafcra-ifctt««offi*E9iJfll«C*^v>"C, ME^iJ 

[0 16 6] 

m*@E^ijM^gi 0 oi±> ra-»<a«*Eyij«t*« 1 0 2 g o 

J&ICiH, * r 7 7* S A - 5 fc XWIRZ JLfcajfeEJIIflMR fc W- * tt«tt©tt*EW 
tit#t, ffiW^SE^lJif^ (flitfNCB I OR e f S e q^^W-^^-^t& 
K3*L-CV»*ati6EfllflWW fr<b, ®lxJi % B LAST, FASTA, s s e a r c h 4 f 
OflEff©**n^-«3R#fetfflv»Ttt*L, IRffl^inNSl 0 2 hti, ttffl 
gfflg&l 0 2m*ICJ:D, t^S*LfcR|-4*:tt»«Ott»E?itl*«>^ *IIWjt€ 

^E^J«^#$tt/c|WI-M<7)iS^v^^tffl (Wit if BLAST, FASTAfiJ: 
ITs s e a r c h fE v a 1 u ej ) K^oVT, HHWR*)**^*^-*" 

mv>m%t.<D%tmznttiu mwm&ttw&tmmi 0 2h«, efDi$Mmi o 2 n 

[0 16 7] 

£i-c\ i£p#ite«awMi 0 2 hKrff*>*L*4sH«»^7-*ttfffli»a©# 

[0 16 8] 
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[0 16 9] 

_ t-fs mmwmwmwi ooa, m-mtoi&m&w&toi o 2 g^ii:^, * 
r y 7s a- 5 tTSK^^fcjSjEffifins St m-t tz\m$\<n&mi&m mz. ft&oji 

Mimmm (WAlfNCBlORe fSe QftWI!9f-^/<-7^B$ntv>4it 
*EHfflf«) iili'BLAST, FASTA, s s e a r ch^t'«©^D 

^UfS&SU-iW^RJ ) , $ *LfcR- 4 (±««0&£E8l1]tff«)tt8(|flMR (* l 9 H 

-mU<om&^i7fit&. (flliffBLAST, FASTA^itfssearchOft^ll 
* TE v a 1 u ej ) (* 1 9Bfcfc*t* l"H-SH&«J ) frffiSKMattftt-C, |B| 
-«7 7^;n o 6 f ©M£©Ett»Kfc*HA+*o 
10 17 0] 

zfttzm-ztzimMvm&mmmo 1 ) ^mmmi^titmrm<DMi^<D^&mi\m 

K-fr^tTF+H (fflx.tfBLAST, FASTAfcitf s s e a r c h©*<£«\ TE 
v a 1 u ej ) lcgo*v>T, l^-^m^jg^V^^ttt^^^^fn^^tiJ U teSB^iJ 

flt*^m»m«« (»2 0HKiJtt* r*&#&*E?ij«giiflr«j ) tn&ztitzmm (»2 

iWit^ Ut7/sb-i) o 

[0 17 1] 

ifK:*cfv»-0 , ffi^E^J'lfW^^it^ttiil^oa^^^W 

[0 17 2] 
[0 17 3] 

[fl&o*lto»«l] • 

[0 17 4] 

f&H l tz-hK mmm&mm iooi (isugft-cfltofe $ a* * 9 >r 7 > b <dw 
im<tt%, r ? * ? v 3 if) i 7c uawa^n^aii^E^jtii »*«3ie?ii 

1 0 0 Cj&fi U ttglETilftaS* 1 0 0 I23fk«ft fc#J61-*tt*EaiflMiti 
L^^SSrff v\ SKjjtfc^Ktellfl&K: RN ATO££i:Siir&&£E?iJ'lf 4fl^X#! L 

fc^itfc^© s i RNASrtf^LTiBtlLTfci, * 7 -f 7 > H|**e>*>K* (flfts* 

i RNA*^7^7>FS*(:ilLtU^a 
[0 17 5] 

tfc, v&kWffljBtmmiti 00 its u^i^irtitmrnm^mu^znt^mm^m 
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[0 17 6] 

i tz , ^7^7>h»5ttfc iS^ge^J^il^M lOOt -e«jS $ Jt**$/ * r A Kfi, 1?!) 
x.i£. We b^-Vmm^frb, s i RNAORNAfiM (ffilxlf, f"?KJ , T 
»*v>J Oig^SrWe b±T?7 <f - My * £>v\ fOffl*^?, 7 4 - 

7 ? ztitzmpM*i&%mmwmw 1 o o t**u ±&l£rnat$^$j& s i 

[0 17 7] 

it»@e»:i^M 1 0 Oti, %£E?iflMK*c> s i RNAO-b>7>M^*ie?iJ 
if $K£ J: tK^^-b >M%t (c omp 1 eme n t a r y) ft7>f-fe^^tt©«| 

^ij'lf^i: LT TcaccctgacccgcttcgtcatggJ ta*?Lfc»#, -b 
V^ttOJHfcBBTHtil $R r5'-CCCUGACCCGCUUCGUCAUGG-3'J £ J: 

i/7 > ztiLo&mmin ft ts'-augacgaagcgggucagggug 

[0 17 8] 
[0 17 9] 
[0 18 0] 

f*:, iS&S^J&S^S 1 0 0 (CM LT, l*4IMIIi|lfii6!)^OT^i) 
[0181] 

0 2l:t|ri^ttiS||:ov>Tlt CPU (C e 

ntral Processing Unit) &£ZfMf&C P U KXMffiMftZM 7° 

[0 18 2] 

-Tfcfc*>, ROM££liHDfc*?OfEMl 0 6£i?fctt, OS (Operating 
System) i:liLTCPUi:^4x., ^-MS^^ff 9 fc*© a > tf a - * 7 

tCiotlff^, CPU£:t§«ilL.T$IJ»l 0 2 ZMJ&i-Zo 

9 &\±^ t&mw&mm.$kw. 1 o o ^Ltfito^ ^7-^300 ^itg 

[0 18 3] 

, ROM, EPROM, E E P ROM, CD-ROM, MO, DVD, 7 5r>af^ 
RAM, HDf«© rS£ft0tt9&#J , *SVMi, LAN, WAN, 'O*-* 
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[0 18 41 

fc©*\ OS (Operating System) tftfE$^48lHB«!) , /n A 
I0 18 5J 

fS'liSBl 0 6t:M$^#iWf-:i'^-^§ (Mi&fc^&BE^J 7 7 'f ^ 1 0 6 
a-Wilft^T/ T-vs VT-9«-7. 1 0 6 h) tt % RAM, ROM^^^'Ji 

tit* m.&mmwmw 1 o o a, vf-A^^tr*-*, 7-**x-~>3 

[0 18 61 

i ttfe&tt 1 • m& L rm&t # & x. ii\ ^ v ? k • 3 > tf a. - -r 

«£ < % jll©- SR£C G I (Common Gateway Interfa 

c e) ^v^SLTUv^ 
[0 18 71 

tfz, *yb7-*300li, :lfc£E?!IAk9M 1 0 0 t^v^fA 2 0 0 t 

MtsiittL, f**.ar, r/F7^7h^ lan 

IMT 2 0 0 0 7J5^ GSMTJ^i^tiPDC/PDC-PTj^O^mil^M/'^ 

ff/^y r-£&jH*, temt-mm*. b 1 u e 1 0 0 1 hmvmmi&mm*, phs,*^ 

, CS, B S i^li I S DB^ftiflfifl^O ^ ^v>f J: v», 
[0188] 

£IT, *»WKowce e>CffiCR|Bt4o #f&^iTfEfS 
[0 18 9] 

1 ] 

< 1 > R N A i ^mfciffl^l-afcftO&ft^ 11^**- 

s i RNACURNA i 2Jj^£$j£t & /cfe^Mitft^-i: LTti**;V (Phot 
inus pyralis, P. pyral is) ©luciferase (luc 
) Sfe^ (P. pyralis luc it {Si 1 Accession number: 
U 4 7 2 9 6) £fflV\ £*L*<&tf3&£'** * - LTIi p G L 3 - C o ntrol^ 
^ (PromegattS) ^ffl^ 0 P. pyralis 1 u c ilft^ff Jf (4 £ © 

nU^y hn-/Htfc*-tt*3 W (r e n i 1 1 a reniformis, R 
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reniformis)01u c itfzcT-£fflV\ ^ ^i^-g-tf^ll^^ £ — <h L"t p R 
L-TK (Proraegalig) £fflWc 0 
[0 19 0] 

<2>2 lM2$iRNA (s i R N A) <7)^ 
2 l&g-fe 2 lgi7>f^y^iRNA 9 UK Lft^^t^^fil© & 

it \**fzo 

[0191] 

P. p y r a 1 i s 1 u c jtfi^WllS* M1" * fc* £JB v>fc 2 R N A (i, -b 
>*&i7>^*>*®i*££$*S£fc^fliJKLrt:o -fe>*$*RNAfc 7 > 

f-fe>*®RNA*:, 1 OmM Tris-HCl (pH7. 5) , 2 0 mM NaCl 
RlfcWL$>-?9 Ot:, 3^fttlU 3 7 *C-e 1 B#r^-f ^i^- h U -tO&gfflKfca 
i-Ctt«?-A£fc -effort:. 2#£#U U*f-K03fcjfctt, TBElfI^W2% 

* f- Krt* 2 *f$*° 'J % t V* *J- K 1 T v» fc 0 

[0 19 2] 
<3 >P*ft«*fflTC«& 

m%M%mmmtLTli, UWHeLa«tHEK 2 9 3», 
^^-OCHO-KI« (RIKEN Cell bank) ^ffl^/; 0 ^iliDul 
becco's modified Eagle's medium(Gibco BRL 
tttt) fc^Nflrffc 1 0 %Wt}| (Mitsubishi Kasei tt») SlTSa* 
f tLtp e n i c i 1 1 in (Meij i ttM) lOun'i ts/ml, strept 
omy c i n (Meij i tfcfi) 50^ g/m 1 £«] Lfc {> ?)£JB^£o 3 7°C, 5 % 

[0 19 3] 

< 4 >Pi?L«imM^(7nia<jj!fci\ rtSS ^ y \ o - ;i/it{Si\ s i R N A GD*g#HflJ& 

mMMIKttO. 2-0. 3X10 6 ce 1 1 s/m 1 Ollf 2 4^1/- M:l i 
, 1 Bfi:C a-phosphat eitK& GNBlfel^:' Yfv I*Si*«>Is 
^±tt (1 9 9 2) ) tl. 0//g pGL3-Control DNA, 0. 5Z?zl± 
1. 0./£g pRL-TK DNA, M0. 01, 0. 1, 1, 10, 1 OOnM^I- 
s i RNAmLfco 
[0 19 4] 

< 5 > v a * V 3 * /<i|||fiJg*ffi 

3 •> >>' 3 «>/<ii&«ijffll|&fc LTfi S 2 Ifflflfc (Schneider, I., et 
a 1. , J. Embryo 1. Exp. Morph. , 27, 353-36 
5 ( 1 9 7 2) ) *m^tz 0 igm±S c h n e i d e r ' s Drosophila m 
edium (Gibco BR LttM) KWffllit 1 0 %^J&|IS (M i t s u b i s h 
i Kasei tt«) M#i£Mt LT p e n i c i 1 1 i n (Me i j i tt») .1 0 
unit s/m U streptomycin (Meij i ttSS) 50^ g/m 1 Zffititi 
ltz$><D*m^tz 0 2 5°C, 5%C02#<ET-CJ&*L^ o 
[0 19 5] 

< 6 > v 3 •> v 3 >> ^J##,1iJ^Otllftii{Si\ n > b n - /Ufifc^ s i R N A 

iOS 2tt» 1 . 0X10 6 cel ls/ml <£>j§J£T-2 4^7*1/- htii, IB 
ICCa-phosphat ez£JK£ K7^, H*gi6Sc <b «L ¥±tt 

(1 9 9 2) ) T-l. 0/ig pGL-3 Control DNA, 0. 1/ig pR 
L-TK DNA, M0. OK 0. 1, 1, 10, 100 nM04rs i RNA£a£A 

[0 19 6] 
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< 7 >RN A i 8b*<0S!lJg 

s iRNA^F7>A7x^y 3 >L/;I|li, f5^7x^i/g>i2 OltK^t 
HJJR. L< Daal-Luc i f erase Reporter Assay Syste 
m (Promeg attSO 2SSo;i/*>7x5--t? (P. pyral i s 

lucX^R. reniformis 1 u c ) 9 ©S&Slfi (;u *>7 x y --fe'rS 
'ft) *«|jSLfco ftjfeftOiWS&tt Lumat LB9507 luminometer( 
EG&G Berthold) tfflv^tfjofc. 

[0 19 7] 
<8>|g^ 

^->7x9-*i&tt«:«ljeLfc»**»l OH^+o ifc, *v7x7~lffS14fc& 

4: WiS * ttlt L »* * » 1 1 H ^ t o 
10 19 8] 

»10H+, B-e^$tL-S>^77(iva -7 va «>AiT?©|jf*-C*lj, Ct^^W 9 
9 7 (it bT-<&tt*&^-*- 0 IK 1 0 0£3F$*ia i 9 K> y3 7y3 7AxfliMi«: 
2 1 WRNAMt^Ctia >K fc' <0 @e?lj (' *3 T ;U v 7 x 5 - -tr & #P$ll T* § 

[0 19 9] 

a~pORNA©ttafeK?0OftI0tt*«-«ftfco E?!l«#*rMU HI IBM* 
+ J: 9 2*||RNA0 5ttWfcov>T:!iafeEW*4MfrLfco Hi lHogcpftim^a 
Os i RNAtov»U4 *'>7x?--tfffi*frfiHt (RLA) ttO. 03^ 7>f-fe 
>^ll(cov^T3 '^M^&fflK:j&£ £x *- /t-/\>$r« (OH) WISK^J^UC 
, £i< 7*S« (Ell 1 *3'-T) *<DG/C^M {97-yttz\tv Yi/Wttm. 
) (i5 7%, HCi<5M (U11H+M) OG/C^ill2 0-C*l), $ <b « 

< 711* (Hi lH+5'-T) OG/C^fitil 4%-?$>»K 5'*3B«U-C* »K 
^G/C^tili3 2%t?ab-2>o *i=k R LA©tt*«ftW5^ % R L AOflHfrWB; < . 

[0 2 0 0] 

£©<s**e>, RNA^i^ts-a-a^'jjK^^^f-KottagEyyii^ 3'*W7 

7*- > i £Ji7 =7 v;v-e& 19 5 '5|dW^7- y t tz\±-s Y v ^t^^WlifetiSsv* 
tt^W^^Cftofc. ifc, 3 ' «ffl« 7 Mov^t li 7 f - > J -) 7 y JV^I 

[0 2 0 1 ] 

2 ] 

1. ira^^^-pTRECWfl 

&@B?|J (JSLT rtRWEfllJ fcv» 5 *tt4RNA*^IHWt*i, 
[0 2 0 2] 

p C I - n e o (GenBank Access ionNo.U4712(K 7"o> ©CMVxy.^yt- 
/7*ot-^-T»J:S»mRNAE?!l**«U (H 2 5 HI) „ ^afc*), aify^K 
yij (Ko 2 a k) , ATGm MttttcZ 2 3JS36ttE5l^n-->/t>f h (tar 
get) RT>'m&®Z-<Otz)t)<DmmBm (N h e K EcoRI, Xhol) g»BE?!|fc 

■rE?!lfc*O3H*l»ftKRIfc*6*a 0 -&jSLfc2#«*y n*^-£ p C I-n e ofl>N 
h e K Xb a I1M McjfAU Ittfta^^-pTRECtfiLfc (H2 5H) 
o 4 > hn>te, pC I - n e 0 CStOtf»S>iB.*&i *LTV>& p - 9*u fcf >&%<D 

A y Yuy%ltiL%m\,*tz 0 
[0 2 0 3] 

5' -gctagccaccatggaattcacgcgtctcgagtctaga-3' (!££•]#-§• 1 ) 
[0 2 0 4] 
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H2 5m\zmtv TRECM\ 7n*-*-£ J;tf\x>/s>-t- (pro/enh) , 
t PCR7°7 4-?-Kttfot&mMP AR (F) lfcitfPAR (R) 1 e P 

AR (F) 1 £fi>f > bn> (I n t r o n) flTii (K * — to <> 

Ojft'PCROHSfc'fc&ft^Jid^KW-^iiT^io pTRECIi, RNA©|E9ft* J* 
fox 7? 4 v > 7#1t to*L43Jl«T»:* v^t, r/hn 
PAR (F) l^ii^$tL* 0 P TREC^^M?^:RNA!iRT-PCR 
Hi ijii(@-c§4 0 4 > hn>Wt, pCI-neo lzM®frhB.fr&t i\X^2> p-?u 

[0 2 0 5 ] 

pTRECCIi, xyhu-frb LT**^4 ->>Sttatfir?- (neo) Wat^t 

r is 19 , * * -r -> > ifttatfe^rt «)Ey(o-« ^pcr^7^v-ml> 

^tv>f v^it-t^itfE^-O-^Hov^TRT-PCR^tfd iiCi "9, ^t^v^Ittt 

o PAR (F) 2i5«fcO f PAR (R) 2 \t s * * -? 4 v ^jtttit^f O P C R 7? -f v 
-#IS«**^1-o ^2 5(ao^iJH(±^LTV^v^ ? , PAR (F) 2ifcttPA 

R (R) 2<A4>fc< i: 4 > hn>«:**a^*< i^-eis. 

I0 2 0 6 ] 
2. IKmRNAW^7^-oM 

( 1 ) JMMBft^O f5^7z^->3> 

2 4^71/- hOl^JbfcD'twO". 2-0. 3X10 6 ce 1 1 s^HeLalMt 
1 B&KLipofectamine 2000 (InvitrogenttSi) £fflv>T, 7-a7JH:L/;#ot 
0. 5 J ug?)pTREC^^^-^f7>^7x^fL/;o 
[0 2 0 7] 

(2) ffll&WEJKisitfmRNAWSefi 

h?^7z^*>a>Ol0^ «£[I1JKU Trizol (InvitrogenttU) fcffl v>T£R 
NAWU, iltORNA 1 0 0 n g^Mv^T, * U =f (dT) £79 4 v- t U Sup 
erScript 

II RT(Invitrogentt«)tci !9$3£^LTc DN A£|S£J£*?to jfc 0 ^hn-;i^L 
t, «<EW*'*ini^ftv>feO<:ffl*Lfe 0 #<b*i£cDNA03 2 OfrOlgSrPCR 
f >7W r- U SYBR 

Green PCR Master Mix'(Applied Biosystemstttl) £ffiv»-C\ 5 0 M 1 ©RtE^-CSSWP 
CR*fifV\ i8<)raRNA (mRNA (T) ^a^FD-j^Lt 
pTREC±<0^tv/f *✓ #t 4 m R N A (mRNA (C) tfot&) 

^iLf;„ Jg*WPCRt»iU7^^-f A*-^U >^««ABI 
PRIZM7000 (Applied Biosystemsttii) fcfflv\ mRNA (T) 0^11:147*7^ v-JfT 
(ga^iJRE^iJ#-t2, 3) , mRNA (C) 05e*(ctt77 4 v-*frC {W&\mtMtt 
4, 5) ZZix^tHZMLtzo 
[ 0 2 0 8] 

79 4 v-^t : 

aggcactgggcaggtgtc (@2£!l#-§- 2 ) 
tgctcgaagcattaaccctcacta (S2^!l## 3 ) 
794v-*fC 
atcaggatgatctggacgaag (@2^!l## 4 ) 
ctcttcagcaatatcacgggt (B2£!l1Mr5) 
[0 2 0 9] 

H2 6m&iiXm2 7HK:, PCR©*****^ 112 6 ^££0^2 7Hf4, ffithC 
•ftL-PftOPCRjitj^ «t«ilcPCR0*4*;i/[ll&*fc »K ^77KSLfc^t* 
&o aMEW*Ki 9 cDNA-Sr-frjftLfctO (+RT 

) fc, 5HEW**rljnx.iSrv>3 > b n-/u (-RT) T% #f>*i£P C RJtMoJi(i© 



mm 2004-232811 



^-v: 29/ 



■-4PCR©»£fc4oTilJM;&itfc£fc*a?+o «WE?!lmRN Atli, 
S£«£&L£i§£- (+RT) fc«HniLfcV»** (-RT) tCiSmi^ofc (ft 
271) o v-^T^o *><D—-)5iM y Yuy%l±2trWX'ry : '( > 

ZtiX^&tzib, 4 y h n>jj*8fe*$ jtfcmRNAt:fi*ta c DN Aa^SpfltjfciflHS 
ti*-^ 4 > Yvy*%1r&?%ft'<{? t—t)mmt%t)iz< <^ctv^;i:^lT 

[0 2 10] 

3. s i RNAKi&«ttmRNA<B$&3RJJPflfll 

(1) ^-^7 M&il^^^-^fffiBHB^|0^n-->^ 

\L\>\£*>*y (VIM) ffifg^RefSeqlD: NM.003380) 3- K***> 8 12-834 
, 3 5 - 5 7 KfflSi-aEy!l*»flliOJtjfefc Lfc 0 -ft<btf>E»<fcO f EcoRI, XhoIOB 
WXm **1-*TEEfll*Efll** 6 is «£ 7 'J =f x ^ 1/ * f - K (MK^J 7 9 

^ > 1) «:ft«Lfco 
[0 2 1 l ] 

ifflS^iJV IM3 5 (V IM^) 3 5 - 5 7 Mm) 
5' -gaattcgcaggatgttcggcggcccgggcctcgag-3' (E£!)#-*7 6 ) 
ffHSETO V I M 8 1 2 ( V I M<D 8 1 2 — 8 3 4 HfflS) 
5' -gaattcacgtacgtcagcaatatgaaagtctcgag-3' (S£^J#^ 7 ) 
[0 2 12] 

%htitzmmWM-7 °7 7 * y h©Wi|fc**EcaR^ XhoI^M h fcfUffl U pTREC 
OEcoRIs Xhol-t-f MWlc, #rfcftfllttEyflfc Lt^n-->^U pTREC-VIM 
3 5, pTSEC-VIM8 12tfiLfc. 
[0 2 13] 

(2) s i RNA^S 

ME5IVIM3 5 (E90&B8IV-9- 8 , H2 8 0) , SMffiE?!lVIM8 1 2 (iE£iJ# 
-t9, ^ 2 9 HI) , XtTaJ/ Fn-;WJ (siContoroK Eyfl## 1 0, ^3 OH) frc-g- 
*l-P*l*B£** s i RNA75^ > h££-j£U 7--U >^L£ 0 Tffis i RN AO 

[0 2 14] 

s i VIM35 5 ' -aggauguucggcggcccgggc-3 ' ( WJ?^^ 8 ) 
s i VIM8 12 5' -guacgucagcaauaugaaagu-3 ' ( I2^iJ## 9 ) 
[0215] 

n> Yu — )Vii bt, ^'>7i7-^*^i:»t4 s i RNAijflv»fc, 
[0 2 16] 

siControl 5' -cauucuauccgcuggaagaug-3' 1 0 ) 

[0 2 17] 
( 3 ) igSMffll&^O b 7 >X 7 x ? v a > 
2A'K7V-Y(D\Kjbtzt)KQ. 2-0. 3 X 1 0 6 c e 1 1 s <DE e L a«£ t 
1 B&KLipofectamine 2000 (InvitrogenttSSJ) £fflv>T, *TK L^oT 
0. 5//g<?)pTREC-VIM3 5tfcl±pTREC-VIM8 12L *fl?1l<OV 
IM**E9!l^ffiS-f 4 1 0 0 nMCs iRNA (s iVIM35, siVIM812) 
Yy ^7i? h Lfco 3> hn-M|Cli, 0. 5/<g©pTREC-VI 
M3 5 ifclipTREC - V I M8 1 2 t 1 0 0 nMWv7x7- -IfitfS^ & s 
iRNA (siControl) fcEUSK h7>^7x^h Lfco 

[0 2 18] 
(4) JWiS«)iaJR*J:O r mRNAOJfe* 

h7^7i^V3>^lBt> jfflflatEIJRL, Trizol(Invitrogen)^^V^T^RNA 
*&&Ltz 0 :©RNA100 n gift^X, *V =f (dT) £7°7-f v - t U SuperS 
cript 

II RT (InvitrogenttM) iZX HMW-LX c DNA^#t c $ & c D N A<D 3 2 0 
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&<0 1 ** P C R x >7U- h t U SYBR Green PCR 

Master Mix(Applied BiosystemsM) &fflv>T, 50// 1 ©I£|T^lfi5PCR*^ 
rt»3>b2-I* V^MftfcOEfllfc^trmRNA (raRNA (T) tfo-fZ) 

ill? ^^ 7 ^»itt»Cfi*t^raRNA (raRNA (C) fcft-f*) 
[0 2 19] 

P ° ^ U TV * ^MABI PRIZM7000 (Applied Biosystemstt 

M)Jt^\ raRNA (T) 0Mfctt7*-fT- W T (EJi*EW#*2 * J: IT3) , 
raRNA (C) -fv-#c (E^ftEfll** 4 * J: IT 5 ) Hti-ftL«ffl 

Lfco ,»e.^fm©mRNAOt©Jfc (T/C) *«M (IfiDmRNAWl (96 
)) HT^77(:iU;(g3 1|) 0 
[0 2 2 0] 

^m^i,*;**? 0 *^ ^^^-«?W^s iRNAlWrnRNAC 
«l**Xtt$*Hfcie> % T/CJfctt«f3rifc*ofc. VIM812 s i R N A"Cti T 
/Cifc#*L<Ta*ofc. £ft{±, VIM8 12 si RNA ffi£«EHI*il- 
JmJRNAfclSRfLfcfci&TNfelK VIMS 12 i i RNA*»RNAi»«*t*£ 
fcriVTc£*tfc„ VIM3 5 siRNAW, T/C itfi 3 ^ h n - ;P fc mm 

VIM3 5<&EHIfcfcRNA i »JPL^S^^^4fV>£:&4«j^$4i. 

[0 2 2 1 ] 

3 ] 

1 . s i R N A lc J; & ftfttt if > > ^ y0>9ffiVm 

( 1 ) F7^7i^y 3 ^ 

i^ 4 ?*^/*, 1 ***** 0 ' 2 ^°- 3X1 ° 6 ce 1 1 s ^HeLaiM 
5^ 1 B^LLipofectamine 2000 (InvitrogenttM) £JSv>T, v^ar;n;L/-# 0 
t\ V IMfcttt* s i RNA (s i VIM3 5*fctts i V IM8 1 2) Zt:tea>h 
n-;Ws i RNA (siControl) lOOnM, ^^7x^y 3 ^^ 
■hn-/H:L-C0. 5^g(7?pEGFP (Clontech*fc«) *^l:hr/X7xnL/- 
o pEGFPIiEGFP^jft^aiiirv^o 
[0 2 2 2] 

(2) ft^tttf^ >"f->mRNAOM5g 

xTw~£ 7jt *' >3>O30 ^ *M&*EI4XU Trizol(InvitrogenM)£J3v>T£R 
NAfrfflttlLfc. ^RNAl OOng^T, * 'J =f ( d T) * -fy A L Su 

perScript 

AS»*»SfcLT, f^f>dm7 , 7^-VIM-F3-84 VIM-R3 
- 2 7 4 (EMfffii, 12) *«v»TPCR*frofc. 
[0 2 2 3] 

VIM-F3-84 ; gagctacgtgactacgtcca (E^HINr 1 l ) 
VIM-R3-274; gttcttgaactcggtgttgat (E2RI#-tl2) 
[0 2 2 4] 

[0 2 2 5] 

ACTB-F2-481 ; cacactgtgcccatctacga (E?!I## 1 3 ) 
ACTB-R2-664; gccatctcttgctcgaagtc (E^JS^ 1 4) 
[0 2 2 6] 

S*£»3 2®K*to H3 2H?tt, siControl £ (±&S|« 
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mmv *A*tfc»#*ioo%tL-rifcttu viMwms irnau^* 

V IMOmRNAj&*if©g*ife|>Lfc***LT'V** 0 s i VIM- 8 1 2 liM 
f l:VIM mRNAtJWtifcOKWU, s i V I M- 3 5 *fflv>*:»*ttiZ £ Z 

[0 2 2 7] 

(3) 

ffiKi»)7*n-y + >^*:ffoJt 0 -e^t, ^tfl^>f« (a -VIM) i^tt 

SK 5 ^™ Lt ^ fltYe s *^* ('-Yea) **n*, ML?jjU&**fc 8 

*<0&. iM^PBS (Phosphate 

Buffered Saline; U Tifc&U LtSMn^ 

[0 2 2 8] 

&%&tKttlBS<?>Jft£**3 3li:^f 0 ^3 3 Hlf. 9 oo##fttiv>Tfi < 
©*K;Wig$fLfc e siControK siVIM35 i*ALfcifiTI4, fcf^ > 

n L, V i M8 I?^* AL ^™ Ti ^ ^ControK 8iVIM3 5mLfci 
Bfctt^TMjfe*** L < S5*o fe 0 - s i V I M 8 1 2 iz X t) rtfctto tf * > 

£1* ^ S 1 VIM8 1 2(±M^>f>mRNACUNA 
[0 2 2 9] 

[0 2 3 oj NA ° RNA 1 «H**»HK-#-*^rfefc LT^r»-c**ifc^$tLfc 0 

±Mm%.<omw (a) ~ (d) fc*^is*efl)*RH-Lfc. aufcEais>Kii-Hu ±ie 

, RNA iSttS-*1"*i:^ii!l$tLSSeyiJl 5« (|5?IJ##1 5-2 9) fc, RNAifS 
ttt*Lftv»i:^as*i4EJl5« (E9U*-* 3 0 - 3 4 ) *fl§*Lfc B 
[0 2 3 1 ] 

**mtra*u=L-c, ^7x7-^ttHKt^aci^ rna ijsteofFffi 

**rofc. tt *** 3 4Hfc*-$\ > ^7x5- tfffiStiStttt^fi^feo^s&v^rv^tt 
J\ Jftfc^RNA i i&tt***.*: s i RNAt*4. _hI27"n ^7A|;J; 0 RNA i ft 

I 0 2 3 2 J 

[RNA i jStt*atLfcEyiJ ; S£E3Wfl\ ^-A-^^^t 
5, gacgccaaaaacataaaga (U£iJ#-§- 15) 
184,gttggcagaagctatgaaa (@££!l#^- 1 6) 
272,gtgttgggcgcgttattta (E9U#-§- 1 7) 
309,ccgcgaacgacatttataa (@E£(j#-^-l 8) 
428,ccaatcatccaaaaaatta (E£!l#-^ 1 9) 
515,cctcccggttttaatgaat (SE^J#^-2 0) 
658,gcatgccagagatcctatt (E^lj#-f- 2 1) 
695,ccggatactgcgattttaa 2 2) 

734,ggttttggaatgtttacta (@e?)J#-5§- 2 3) 
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774,gatttcgagtcgtcttaat (@B?iJ#-^2 4) 
891,gcactctgattgacaaata (E?!l#-t2 5) 
904,caaatacgatttatctaat (EflhfHg-2 6) 
1186,gattatgtccggttatgta (E?!)#-§-2 7) 
1306,ccgcctgaagtctctgatt (E?!l3M§-2 8) 
1586, ctcgacgcaagaaaaatca (SE£iJfr§-2 9) 
[0 2 3 3 ] 

[RNA i iStefc^SfcfrofcHBBI ; ajfcEa]«5fl\ *-^-^>^*|$*£-ifcv>] 
14, aacataaagaaaggcccgg (@fi^J#-f-3 0) 
265, tatgccggtgttgggcgcg (E?!l#-§-3 1) 
295,agttgcagttgcgcccgcg (gfi?ij#-f3 2) 
411,acgtgcaaaaaaagctccc (@fi^!j#-^3 3) 
1044,ttctgattacacccgaggg (E?!l#-t3 4) 
[0 2 3 4] 

immm 5 ] 

SARS^;^Wtns iRNAfcRfrU Zixb<DR N A i m&ZM^tZo 

*m*timto#*nwm**ti*tiKis.'t*mK. rna i %mt±mmMM2t® 

[0 2 3 5] 

s iRNAIi, SARS^WMM, 3CL-PR0, RdRp, Spike glycoprotein 
Small envelope E protein Membrane 
glycoprotein M, Nucleocaps id protein, s2m motif<D&ffibZ^>\,*X s ±|S s i RNAffi 

mm.n 7 ? a *m ^m^mm k h & <d * mt t tz 0 

*3 5B77t-fO«#, mmiZit&i-ZSiolzmfLtzl 1®<D S iRNAIi, * 
J«.fWlD-t*s i RNAOEal**-**? h t LTft*j^ji* RNA«r»#»t«HWI L 
fco siControl (S AR S ttHfltofcHEHI) %XtiizWi&* 1 0 0 %t LT 
, SARS?)#s i RNA*Aftfc#*©ffi#«tt mRNA4 £^.j. o # s i RNA£A 

**** ZttmMZivtZo 
[0 2 3 6] 

[RtrLfcs iRNAtf>E*!l mfem&Mfr, t-J*-»yynZ$Z%^) ] 
siControl ; gggcgcggtcggtaaagtt (EyiJ##3 5) 
3CL-PR0 ; SARS-10754 ; ggaattgccgtcttagata (@E?!|#-f 3 6 ) 
3CL-PR0 ; SARS-10810 ; gaatggtcgtactatcctt (@fi^J#-^3 7) 
RdRp ; SARS-14841 ; ccaagtaatcgttaacaat 3 8) 

Spike glycoprotein ; SARS-23341 ; gcttggcgcatatattcta (mm^3 9) 
Spike glycoprotein ; SARS-24375 ; cctttcgcgacttgataaa (Eft)#3-4 0) 
Small envelope E protein; SARS-26233 ; gtgcgtactgctgcaatat (i2?lj#-f4 1) 
Small envelope E protein ; SARS-26288 ; ctactcgcgtgttaaaaat (@£?!l#^-4 2) 
Membrane glycoprotein M ; SARS-26399 ; gcagacaacggtactatta (ie«-f 4 3 ) 
Membrane glycoprotein M ; SARS-27024 I ccggtagcaacgacaatat (E?!l#-§-4 4 ) 
Nucleocapsid protein ; SARS-28685 ; cgtagtcgcggtaattcaa (E?(J#^ 4 5) 
s2m motif ; SARS-29606 ; gatcgagggtacagtgaat (S2^J#^- 4 6) 
[0 2 3 7] 

mmm 6 ] 

±12 T<5_>s i RNA@e^iJ^ff7 p n^7Aj a XV r<7>s i RNA12?iJl£It7"n 
^7U^t^« MfJ CftoT, TIBs i RNASrRWtTto *J3 7" 

[0 2 3 8] 

(Rjg*#) 
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(b) 5'3&§t<Dtmfr\ y7=-y$tz\tvY^yx~&z>o 

(c) 3*^JIcD7iS*Og2^JfZ*v»T, 4il^m±^\ 7f-> f-^UiO^? 

->^^^^^^J:i9^(m^l«t^(i2iim±T«*^o 

(d) ±aS»\ 1 

(e) 1 0ilM±^*7->f fcliv b v>«^t-i)@fi^J^^^ 

(f) ilftM^&fc^g^iJ^-^ MfB^fl^it^m^^most^TO^gS^iJ^ 

[0 2 3 9] 

!£fmi£s i RNAomqzm?m<7)mm-%4 7~~mm-%8 1 7 0 8 1 k** 

^E3flH4 7~E8I#*8 1 7 0 8 1 fcEHS*.*:, & s i RNAcogfitJ 
|#©»£i±, E9J*0 <213> KE«StiTV>* 0 RNA itfMGHNMftfc 

ttfcitfcf-OaccessioiK £«fctf % Wfcit^©:!a*E^fc*^Ta£Efllfctta!i 
t*«*»=ov>Ttt, E90&O <223> (Other 

information) KE«*ilTV»4. £ tTOtfi^i J: UWssionfif NCBI 

CO TRefSeqJ ( HYPERLINK 

"http://www.ncbi.nlm, nih.gov/" http://www.ncbi.nlm.nih.gov/) fcttJEI"* 
10 2 4 0] 

J, . ttJ*fc*©fltft*£Ji, ATBF1T?*»K WMfi^Oaccessiontt, NM.006885. 2"C 
*!U m7EE^Ji:RS1-4»5-{i, ML006885.2OttafeE?llOd *tt*»#908-926O 1 9 
**"^**o RefSeqtwT^*^t*t, a»*rtljtfe^tt, AT-binding 
transcription factor llzm&t bitted $>2> £ t 

[0 2 4 1 ] 
[**«7] 

s i RNA^5^Y7f»$v^JmWfef'NW*S|<^;J6, £ 
*«5tn«0#ft-c, * */M^> 7 x 7 s i RNA£l£ftL lis i R 
NAi5 ^" v*«ttE7flfc#+* R N A i 3&**WKfc 0 

[0 2 4 2] 

[KW-Lfes iRNAOEEl (SjgEyiJW^, i6*»2©^— /t-^>^«^tr) ] 
3-36 gccattctatccgctggaagatg (@2?iJ#-f 8 1 7 0 8 2) 
[0 2 4 3 ] 

nm l*: s i r n a mmmm &x&x*mu l fcaafe a* 5 * v 7 ] 

3-36. Rl gccattctatccgcGggCGgatg (E^J#-^8 1 7 0 8 3) 
3-36. R2 gccattctatccgcCggGGgatg 8 1 7 0 8 4) 

3-36. R3 gccattctatccgcGggaCgatg (E?!l#-§-8 1 7 0 8 5) 
3-36. R4 gccattctatccgctggCGgatg (mm^8 1 7 0 8 6) 
3-36. R5 gccattctatccgctggaGgatg (E^J#-^8 1 7 0 8 7) 
3-36. R6 gccattctatccgctgTaaTatg (E?!]fMJ"8 1 7 0 8 8) 
3-36. R7 gccattctatccgctAAaagatg (@B?iJ#-^8 1 7 0 8 9) 
3-36. R8 gccattctatccgctATaaAatg (iS?!j#-i§-8 1 7 0 9 0) 
3-36. LI gccGGCcCGtccgctggaagatg (EyiJ#-§-8 1 7 0 9 1 ) 
3-36. L2 gccCGtcCGtccgctggaagatg 8 1 7 0 9 2) 

3-36. L3 gccGtCctGtccgctggaagatg (E2R)#-§-8 1 7 0 9 3) 
3-36. U gccaCCcGatccgctggaagatg (WfflttS 1 7 0 9 4) 
3-36. L5 gccattAtatccgctggaagatg (Sfi^J#-t 8 1 7 0 9 5) 
3-36. 01A gcAattctatccgctggaagatg (IE?iJfH§-8 1 7 0 9 6) 
3-36. 01G gcGattctatccgctggaagatg (E3RIIN-8 1 7 0 9 7) 
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34/ 



3-36. 01U gcTattctatccgctggaagatg (Efl|#-§-8 1 7 0 9 8) 
3-36. 19G gccattctatccgctggaagGtg (E8l#-§-8 1 7 0 9 9) 
3-36. 19C gccattctatccgctggaagCtg (BE?!l#-§- 8 17 10 0) 
3-36. 19U gccattctatccgctggaagTtg (EfllfHg- 8 17 10 1) 
[0 2 4 4 ] 

[0 2 4 5 ] 

[HliQffiJIL&ftH] 
[0 2 4 6 ] 

[01] h t vj^t^aEjnJii s i RNAOi£ft£*-t0T£S o 
[0 2] RNAiSf^fs i RNAO*fllItt*^1"HT?*«o 
[0 3] hFBP l*J:tfv**Fb p 1 ©««Efl*©ftSEai 
. & (^SB^) £^-r0-C&& o 

[04] UFBPlfcW'v^Fbp 1 fc*a<&a£Efl*WLfcH-e*4„ 
[05] khFBPlfii^^Fbpl fc*i§©££E?iJ fc* 3 7 *# LfcBT 

& So 

[0 6] 7*7* h Lfcv»J:?,'ji56EHl0?-&©lo*BL 

[0 7] mttJ&ftO&m-i; yfiT* V Lfcv>J:$, SOTJ^H^lo^BL 
AST**Lfc|J#«r^'tia-C**. 

[08] -7°D^9Aoai*^^/T-r0T^s o 

[09] RNAif^Olgft (a~p) tStHni. 

[010] a-pOs i RNA^RNA iM^^t«Lm^tlt*5 
o rBj liy^y* 3 ^^f«|;ii WS ^ r c j « * h warn *t 

[011] a~p<7) s i RNAOEWO#«**«fLfett**^tia-C**, 
[012] «5l«Sffii^tgllffl-eib^ 

J0 1 3 ] *&9!4*jftffi ^Uv^fA Oifia&KEI&SM 1 0 0 <£>«cd-#J * 
[014] «ftjft£?4MfcE?!i7 7^M06a fcteflS $ ft*«*©-0lfc*1-B-C 

[015] H5^*E^j7 7^;n 0 6b»c»tt$*L*fl|*©-«*^i-|jB-c**. 

[016] flg»*7r^l 0 6 cK«H»S*L*fl|*0--W*^1-H"r*4o 
017] &£E?07 r-f^l 0 6 dK»«$tL*flH|fl!)-«*^-rH-C**o 
018] ME?^-*^-* i o 6 e K«M«$tL4fl|f|o-«*^i-|g-c*4o 
019] H-a««7 7-fJH 0 6 f *=1M«l$*L*fl|ffo-«*^tiaT?ab* 0 

[02 0] ffi»#77-f^l 0 6 gC«M«$jt*flHRfl!)-|f|^^|g^* < 5 0 

[02 1] *»W*»affl$*L4*->^"rAO«fli|[»EJl|ftjft«l 0 2 aOflW- 

[0 2 2^*»W^a^$*L4*^^rA©teH||jt^ai«ilHi«l 0 2 h^flfjS 
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[02 5] *#»3^**-pTREC©*fi*^-rH-C*S 0 
JH2 6] H^!I2<7)2. (2) UU»t4r5^-7-0-^-f>hn>ttttr»-e 

[H2 7]**«2©2. (2) fcW«^9>f-7-o-**^>hn^ttttr«T? 

[02 8] siRNA;siVIM35<7)@BJiJ*3J:«it*^i-|lT^^ 0 
[02 9] siRNA; siVIM812<DE^Jj3«tttm£*t0T-&£ o 
[03 0] > siRNA; siControl<Dm&\££V s m&Zmtmx~<!b2> 0 
[03 1] siVIM812*5«t^siVIM35^RNAi^tt*7y-b^ Lfc»**jj^B|-?**o 
[03 2] siControK siVIM812£ J: C^siVIM35^> \£ * >T > izftt ^RNAifStt^t 
0"Ccf5<2> o 

[03 3 J ftftftfeO»*«r^tHT?**„ 

[03 4] ^n^5AKJ:-_r)|Eti-$fLfc s i RNAOA'*/7z?-l?*fef ttt+A 
RNA i SttOjffljagft^ta^io 

[03 5] -fvyyAizi. QmtZtit: s i RNAOS ARS *>f **jW*-*Efll 

[03 6] ^D^7A|:i URtl-Sfifcs-i RNA.fc©'5 X77 f-fttf*/.h3v>Eai* 
^trfltoae^KWI- * RNA i flH£<0H£fc#*jF*H"?**. 
[0 2 4 7] 
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NMJ)00507: Homo sapiens fructose-l,6-bisphosphatase 1 (FBP1) 
NM_019395: Musmusculus fructose bisphosphatase 1 (Fbp1) 

NM_000507 1 ATGGCTGACCAGGCGCCCTTCGACACGGACGTCAACACCCTGACCCGCTTCGTCATGGAG 60 
NMJU9395 1 ATGGCGAACCATGCGCCCTTCGAAACG GATATCAG CACCCTGACCCGCTTCGTCATGGAO 60 

NM_000507 61 GAGGGCAGGAAGGCCCGCGGCACGGGCGAGTTGACC<^GCTGCTCAACTCGCTCTGCACA 120 
NM_019395 61 CAGGGCAGGAAGGCTCAGGGCACGGGGGAGTTGACCCAGCTGCTGAATTCGCTCTGCACC 120 

NM_000507 121 GCAGTCAAAGCCATCTCTTCGGCGGTGCGCAAGGCGGGCATCGCGCACCTC^TCGCATT 180 
NMJU9395 121 GCGATCAAAGCCATCTCGTCTGCGGTGCGCCAGGCGG<5CATCK5CAC^GCTCTATGGTATC 180 

NM_000507 181 GCTGGTTCTACCAACGTGACAGGTGATCAAGTT^ 240 

NMJU9395 181 GCTGGCrTCAACCAATGTGACTGGGGATCAAGTAAAGAAGCTGGACATACTTTC 240 
***** *+ ***** ***** ** ******** ************ * ** ***** *** 

NM_019395 241 CIGGTGATCAATATGCTGAAGTCGTCCTACGCTACCTGTGTO 300 
***** ** ** *** * ***** **** ** ** ******** ***** ****** * 

▼ intron 

NM_000507 301 AAACACGCCATCATAGTGGAACCGGAGAAAAGGGGTAAATA 360 
NM_019395 301 ACAAATGCCATCATAATCGAACCTGAGAAGAGGGGCAAATATGTTGTCTGTTTCGATCCC 360 

***** ***.**** ******** ****** 

NM_000507 361 CTTGATGGATCTTCCAACATCGATTGCCTTGTGTCCGTTGGAACCATTTTTGGCATCTAT 420 
NM_019395 361 CTTGATGG CTCATCCAACATTGACTG CCTTGTGTCC ATCGGAACC^TTTTTGGCATTTAC 4 20 

▼ intron 

NM_000507 421 AGAAAGAAATCAACTGATGAGCCTTCTGAGAAGGATGCTCTGCAACCAGGCCGGAACCTG 480 
NMJU9395 421 AGAAAGAAAAGTACTGATQAGCCTTCTGAGAAGGATQCTCTGCAGCCCGGCCXaGGACCTG 480 
********* ******************************** ** ****** ***** 

NM_000507 481 Gl^CAGCCGGCTACGCACTGTATGGCAGTGCCACCATGCTGGTCCTTGCCATGGACTGT 540 
NM_019395 481 GTGGCAGCCGGGTAXGCGCTCTATGGCAGTGCCACCATGTTGGTCCTTGCCATGGATTGT 540 
*********** ** ** ** ****************** **************** *** 

▼ intron 

NM_000507 541 GGGCTCAACTGCTTCATGCTGOACCCGGCCATCGGGGAGTT^ 600 
NM_019395 541 GGTGTCAACTGCTrCATGCTGGACCCGTCCATTGGAG 600 
*.*********..*********.*^**** ** ** *****„ ********* *** 

NM_000507 601 GIX3AAGATAAAAAAGAAAGGTAAAATCTACAGCCTTAACGA 660 
NM_019395 601 GTGAAGATGAAGMGAAAGGTAACATCTACAGCCTTAATGAGGGTTATGCCAAGGACTTT 660 

▼ intron 

NM_000507 661 GACCCTGCCGTCACTGAGTACATCCAGAGGAAGAAGTTCCCCCCAGATAATTCAGCTCCT 720 
NM_019395 661 GACCCTGCCATCAATGAGTATCTCCAGAGGAAAAAGTTCCCTCCGGATGGTTCAGCCCCC 720 
********* *** ****** ********** ******** ** ^** ****** ** 

NM_000507 721 TATGGGGCCCGGTATGTGGGCTCCATGGTGGCTGATGTTCATCGCACTCTGGTCTACGGA 780 
NM_01939S 721 TATGGTGCCCGGTATGTGGGGTCCATGGrGGCTGATATlX^CCGCACTCTGGTATATGGA 780 
***** ************** *************** ** w * *********** ** ** w 

▼ intron 

UM_000507 781 GGGATATTTCTGTACGCCGCTAACAAGAAGAGCGCCAATGGAAAGCTGAGACTGCTC 840 
NM_019395 781 GGGATCTTTTTATACCCCGCCAACAAGAAAAGCCCAAGTGGA 840 
***** «*» * ******** ******** ***** * *******£** * ******** 

NM_000507 841 GAATGCAACCCCATGGCCTACGrCATGGAGAAGGCTGGGGGAATGGCCACCACTGGGAAG 900 
HM_019395 841 GAGTGCAACCCCATAGCTTATGTCATGGAGAAGGCCGGTGGGCTCGCCACCACGGGGGAC 900 
** *********** ** ** ************** * * ** * ******** *** * 

NM_000507 901 GAGGCCGTGTTAGACGTCATTCCCAC^GACATTCACCAGAGGGCGCa3GTGATCTTGGGA 960 
NM_019395 901 AAAGATATATTAGACATCGTTCCCACCGAGATCCACCAGAAGGCACCAGTCGTCATGGGG 960 
* * * ****** ** ******* ** ** ******* *** ** ** ** **,* 

NM_000S07 961 TCCCCCGACGACGTGCTCGAGTTCCTGAAGGTGTATGAG 1017 
NM_019395 961 TCCTCTGAAGATGTG CAGGAGTTC C TG GAGATCTACAGGAAGCACAAAG CCAAGTGA 1017 



[0 4 J 
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NM_000507: 36 caccctgacccgcttcgtcatqq 
NM_000507: 37 accctgacccgcttcgtcatgga 
NM_000507: 38 ccctgacccgcttcgtcatggaq 
NM_000507 :433 actgatgagccttctgagaagga 
NM_000507 :434 ctgatgagccttctgagaaggat 
NM_o 0 0 5 0 7 : 4 3 5 tgat gagcc 1 1 ct gagaagga tg 
NM_000507 :436 gatgagccttctgagaaggatgc 
NM_000507:437 atgagccttctgagaaggatgct 
NM_000507 :438 tgagccttctgagaaggatgctc 
NM_000507 :439 gagccttctgagaaggatgctct 
NM_000507:440 agccttctgagaaggatgctctg 
NM_000507 : 441 gccttctgagaaggatgctctgc 
NM_000507 : 442 ccttctgagaaggatgctctgca 
NM_000507:544 gtcaactgcttcatgctggaccc 
NM 000507:545 tcaactgcttcatgctggacccg 



05] 



NM_000507: 36 caccctgacccgcttcgtcatgg 1 1 4 
NM_000507: 37 accctgacccgcttcgtcatgga 0 1 3 
NM_000507: 38 ccctgacccgcttcgtcatggag 0 1 3 
NM_000507:433 actgatgagccttctgagaagga 0 0 4 
NM_000507:434 ctgatgagccttctgagaaggat 0 1 3 
NM_000507:435 tgatgagccttctgagaaggatg 1 0 4 
NM_000507:436 gatgagccttctgagaaggatgc 1 0 4 
NM_000507:437 atgagccttctgagaaggatgct 0 1 4 
NM_000507:438 tgagccttctgagaaggatgctc 0 0 3 
NM_000507:439 gagccttctgagaaggatgctct 1 l 3 . 
NM_000507:440 agccttctgagaaggatgctctg 0 1 3 i 
NM_000507:441 gccttctgagaaggatgctctgc 114. 
NM_000507:442 ccttctgagaaggatgctctgca 0 0 3 < 
NM_000507:544 gtcaactgcttcatgctggaccc 0 l 2 ( 
NM_000507:545 tcaactgcttcatgctggacccg 0 0 2 C 
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NM_000507: 36 caccctgacccgcttcgtcatgg 1 1 4 4 59 
NM_000507: 37 accctgacccgcttcgtcatgga 0 13 0- 
NM_000507: 38 ccctgacccgcttcgtcatggag 0 13 0- 
NM_000507:433 actgatgagccttctgagaagga 0 0 4 0- 
NM_000507:434 ctgatgagccttctgagaaggat 0 13 0- 
NM_000507:435 tgatgagccttctgagaaggatg 10 4 0- 
NM_000507:436 gatgagccttctgagaaggatgc 10 4 0- 
NM_000507:437 atgagccttctgagaaggatgct 0 14 0- 
NM_000507:438 tgagccttctgagaaggatgctc 0 0 3 0- 
NM_000507:439 gagccttctgagaaggatgctct 113 0- 
NM_000507:440 agccttctgagaaggatgctctg 0 13 0- 
NM_000507:441 gccttctgagaaggatgctctgc 114 4 1708 
NM_000507:442 ccttctgagaaggatgctctgca 0 0 3 0- 
NM_000507:544 gtcaactgcttcatgctggaccc 0 12 0- 
NM 000507:545 tcaactgcttcatgctggacccg 0 0 2 0 - 
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